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INTRODUCTION AND LITERATURE REVIEW 
The arrangement of major veins in an angiosperm leaf is often as 
characteristic as its shape, and for this reason Stace (1965) has sug­
gested that descriptions of all new species include the foliar vascular 
pattern. Venation characters have, however, been used very little in 
taxonomy. 
Traditionally, parallel venation patterns have been considered 
characteristic for monocots, and reticulate venation patterns for dicots. 
There is, however, no sharp demarcation between them, as has been pointed 
out many times (Troll, 1938; Foster, 1959). Deinega (1898), for example, 
described the venation pattern of Acer platanoides as "typically" reticu­
late, that of Eryngium (Umbelliferae) as "monocotyledonous", that of 
Hosta (Liliaceae) and Iris (Iridaceae) as "typically" monocotyledonous, 
and that of the Araceae "not so typical" of monocots. 
The Leguminosae is the third largest family of flowering plants, 
with approximately 600 genera and 12,000 species, separated into the three 
subfamilies Mimosoideae, Caesalpinioideae and Papilionoideae. Venation 
patterns have played only a minor role in taxonomic studies in the family. 
Irwin (1964) used venation patterns in his taxonomic study of Cassia 
(section Xerocalyx; Caesalpinioideae), but this is the only example that 
has come to my attention. 
There are numerous examples of errors and omissions in descriptions 
and illustrations of venation patterns. DeCandolle (1825) pictured 
Anagyris foetida with craspedodromous lateral veins, while its venation 
is really brachydodromous-camptodromous. Von Ettinghausen (1854b), 
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erroneously described Millettia caffra as having craspedodromous venation, 
while it has camptodromous venation. Von Ettinghausen and Pokorny (1856) 
pictured several species of Trifolium without a minor vein reticulum, and 
stated that the leaves of these species are devoid of reticulate veins. 
Taubert (1894) and McDermott (1910) illustrated venation patterns in 
legumes in a highly stylized fashion, or not at all. The above examples 
indicate the general lack of concern with venation patterns. 
The main objective of this study was to survey venation patterns in 
the Papilionoideae, and to determine their possible taxonomic signifi­
cance, In addition, some general observations were made on the distri­
bution of uncinate hairs, a type of trichome which has received little 
attention. 
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MATERIALS AND METHODS 
Leaves (and cotyledons, calyces, bracts and stipules in many taxa) 
of 1214 species in 213 genera of the Papilionoideae were studied. These 
are listed in Appendix I. Species in which cotyledons and first leaves 
were also examined are listed separately in Appendix II. 
The Papilionoideae has been variously sub-divided into numerous 
tribes, but here the 10 tribes as delimited by Taubert (1894) were fol­
lowed, except that his subtribe Psoriliinae of the Galegeae was recog­
nized as a tribe, the Psoraleae. Numbers of genera and species given in 
published accounts vary widely; the numbers given here are therefore only 
approximations. 
Herbarium material was obtained from Iowa State University (ISC)^, 
Missouri Botanical Garden (MO)* and the Field Museum of Natural History 
(F)*. Fresh material came from plants grown from seed obtained from the 
Plant Introduction Service, U. S. Department of Agriculture. Voucher 
specimens of these plants have been deposited in the Iowa State University 
herbarium. 
Venation patterns and other characteristics were observed in leaves 
cleared and stained by a process modified from Shobe and Lersten (1967). 
Only fully mature leaves, either fresh or dry, were used. Fresh leaves 
were first placed in 95% ethyl alcohol to remove chlorophyll; dried 
material was not so treated. Both fresh and dried material were then 
*Source: Lanjouw and Stafleu (1956). 
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carried through the following steps: 
1) 57o aqueous NaOH solution, with a small amount of turgitol added 
to hasten wetting—three days to three weeks. The solution was 
changed whenever strong discoloration occurred. 
2) Commercial sodium hypochlorite bleach (Clorox)--3 to 30 minutes. 
Fragile material was placed in 1:1 Clorox:water; other material 
was treated with stock Clorox alone. 
3) Distilled water rinse--three or more changes of five minutes 
each, depending on leaf thickness. 
4) Aqueous chloral hydrate (250 gm/100 ml distilled water)--usually 
12 hours to several days, until transparent. 
5) Distilled water—three or more changes of 15 minutes each, 
depending on leaf thickness. 
6) Dehydration--minimum of 15 minutes each in 50% and 80% ethanol. 
7) Fast green FCF in 95% ethanol (varying concentration, depending 
on leaf thickness)--one to 24 hours, or longer. Overstained 
leaves were destained in 80% ethanol before proceeding. 
8) Absolute ethanol--two changes of about 15 minutes each. 
9) Safranin 0 (1 gm/100 ml in 1:1 xylene:100%. ethanol)--12-24 
hours, depending on leaf thickness. 
10) Destain in 1:1 xylene:100% ethanol to desired intensity. 
11) Xylene--at least two rapid changes to remove precipitating 
safranin. 
12) Mount in piccolyte (jars of commercial liquid piccoylte were 
first allowed to stand open in a dust-free place until the con­
sistency became syrupy) and dry on slide warming tray at ^550C 
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for several days or longer. Additional piccolyte was added 
during this period. 
It was convenient to stain first with fast green because it could not 
be easily removed in concentrated alcohol or 1:1 xylene:100% ethanol. For 
thin leaves it was found helpful to change the ratio of alcohol to xylene 
to about 1:3, which made it easier to control destaining. In addition to 
fast green and safranin, chlorazol black E was tried, but the results were 
unsatisfactory. 
After mounting, some leaves tended to turn white. This was remedied 
by the following steps: 
1) Remove leaf from slide and place in xylene until discoloration 
has disappeared. 
2) Transfer to xylene to which a small amount of piccolyte has been 
added. 
3) Gradually add piccolyte over a period of at least three days to 
allow proper penetration. 
4) Remount on slide when the piccolyte has reached a syrupy con­
sistency. 
Entire cleared leaves, calyces, primary leaves and cotyledons, and 
enlarged portions of these organs, were drawn using the following proce­
dure. The 2 inch X 2 inch slide magazine of a Schoolmaster Graflex SVE 
projector was removed and a specially carved wooden magazine, capable of 
holding either 1 inch by 3 inch slides or 2 inch by 2 inch slides, was 
inserted in its place. All but the smallest veins could be projected and 
traced on drawing paper taped to the wall. Details of venation were added 
with the aid of a compound microscope and a Bausch and Lomb Tri-Simplex 
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Micro-Projector. 
The terms for venation patterns used in this study are those of Von 
Ettinghausen (1854a, 1854b, 1856), although modified by the elimination 
of certain categories and a simplification of some descriptive terminology. 
The following outline includes reference to figures illustrating the var­
ious types. 
I. Midrib with a single vein 
A. Lateral veins weaker than midvein; usually equally spaced, 
making similar angles to midvein. 
1. Craspedodromous 
Lateral veins straight or slightly arcuate, ending 
abruptly in teeth of the margin (Fig. 363). 
Semi-craspedodromous applies to the fine extensions 
of major veins, terminating blindly near the margin but 
not in dentations (Fig. 364). 
2. Brachydodromous 
Each lateral vein straight or slightly arcuate, form­
ing a loop with the distal adjacent lateral vein. The 
loop stands out above the lesser venation (Fig. 365). 
3. Camptodrcmous 
Each lateral vein prominent, arching distally towards 
the margin, where it anastomoses with the distal adjacent 
lateral vein. Branching loops of these lateral veins form 
a series of diminishing loops (Fig, 366). 
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4. Dictyodromous 
Lateral veins more or less meandering, after a short 
distance subdividing into a fine reticulum in which no 
veins of any particular order stand out to form a particular 
pattern (Fig. 367). 
B. Lateral veins almost as prominent as the midvein, arising from 
its base, and extending towards the margin. 
1. Acrodromous 
Two or more prominent lateral veins extending distally 
between midvein and margin (Fig. 368). 
2. Actinodromous 
Two or more veins arise at the distal end of the 
petiole and run to tips of laminar lobes, or towards margin 
of lamina (Fig. 369). 
If the lamina is lobed the laterals and lesser veins 
form a craspedodromous, dictyodromous, or camptodromous 
pattern. 
II. Midrib with more than one vein. 
Campy lodromous 
Two or more prominent veins enter base of lamina separately; 
outer veins arch toward the apex more or less parallel to margin. 
This venation type was not observed in members of the Leguminosae 
(Fig.  370).  
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OBSERVATIONS 
Venation Patterns in the Phaseoleae 
The Phaseoleae is a large tribe of about 60 genera and 750 species, 
of which 43 genera and 92 species were available for this investigation 
(Chart 1; Appendix I). Because venation patterns in the tribe vary only 
slightly, the genera are not treated separately. 
Leaflet margins, with the exception of one species, are entire, and 
all major veins form loops. The type of venation pattern is not affected 
by the symmetry of the lamina; the symmetrical terminal leaflet of Vigna 
cylindrica (Fig. 1); and, the asymmetrical left lateral leaflet of the 
same species (Fig. 2). On the basis of numerous observations, the vena­
tion of each leaflet of a compound leaf appears to be similar. 
The predominant venation pattern is camptodromous, consisting of a 
series of looped and anastomosed veins. Illustrated examples are Rhyn-
chosia pringlel (Fig. 3), Dunbarla fuxsa (Fig. 4), Apios americana (Fig. 
5), Eriosema rufum (Fig. 6), Minkelersia galactoldes (Fig. 7), Fagelia 
bituminosa (Fig. 8), Dioclea glycinoides (Fig. 9), Amphicarpa africana 
(Fig. 10), and Hesperothamnus pentaphyllus (Fig. 11). 
While the majority of species are camptodromous, 53 species were 
found to have some brachydodromous veins in the same lamina. In 26 of 
these the brachydodromous veins occur only distally in the lamina. Such 
mixed patterns are illustrated in Vigna cylindrica (Fig. 1, 2), Phaseolus 
vulgaris (Fig. 12), Dolichos lablab (Fig. 13), Canavalia maritima (Fig. 
14), Kennedya fredwoodii (Fig. 15), Phaseolus sinuatus (Fig. 16), Khyn-
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chosia americana (Fig. 17), Ehynchosia texana (Fig. 18), Calopogonitmi 
galactoides (Fig. 19), Galactia tenuifolia (Fig. 20), Galactia regularis 
(Fig. 21), Erythrina herbacea (Fig. 22), Endomallus spirei (Fig. 29), 
Ferlandra dulcis (Fig. 36), Centrosema plumieri (Fig. 130) and Mastarsia 
borneensis (Fig. 131). Only a few species were exclusively brachydodro-
mous. 
In Platyscyamus regnellii (Fig. 115) and Pueraria thunbergiana the 
lateral veins remain prominent as they form camptodromous loops near the 
margin, giving rise to a marginal vein (Pray, 1962) which completely sur­
rounds the lamina. In Strongylodon macrobotrys (not illustrated) the 
marginal vein is formed by veins smaller than the laterals. Another 28 
species possess marginal veins only along the proximal margin of the 
lamina. 
Pray (1955), in a study of Hosta (Liliaceae), gave the term commis­
sural veins to vascular bundles which connect two adjacent parallel pri­
mary veins. In the Phaseoleae somewhat similar veins were found to make 
up an important part of the venation pattern. As interpreted in this 
investigation, commissural veins interconnect two major veins at right 
angles, or nearly so and are usually less prominent than the veins they 
interconnect. They stand out above the minor reticulum, although some­
times just barely, e.g., in Dioclea glycinoides (Fig. 9). 
Commissural veins are not always evident in leaves with a very nar­
row lamina. In these the lateral veins usually occur nearly at right 
angles to the midvein, and they do not extend far into the lamina before 
they anastomose with the nearest distal lateral. Among species with a 
narrow lamina, Clitoria virginiana (Fig. 24) has distinct commissural 
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veins, while Hardenbergia comptoniana (Fig. 23) and Galactia angustifolia 
(Fig. 26) do not. In Cologania longifolia (Fig. 25) the lamina is narrow, 
but the lateral veins extend towards the apex over a longer distance, and 
commissural veins are more evident. Cologania lemmonii (Fig. 35) has a 
similar pattern, although the lamina is much wider. Clitoria mariana 
(Fig. 34), £. laurifolia, glycinoides and £. ternatea have wide laminas, 
in which lateral veins extend for some distance distally, and many commis­
sural veins. 
Thus, there may be a correlation between the course of the lateral 
veins and the presence, or absence, of commissural veins. Pachyrrhizus 
angulatus (Fig. 32) combines in its lobes, areas with, and without, com­
missural veins. In the proximal part of the lobes the lateral veins occur 
nearly at right angles to the midvein and they do not extend far into the 
lamina before they anastomose with the nearest distal lateral veins. Com­
missural veins are absent. In the wide distal part of the lobes, however, 
the lateral veins extend towards the apex, and many commissural veins 
occur. 
In Pachyrrhizus angulatus (Fig. 32) and Phaseolus suberosus (Fig. 
33) the total venation pattern is actinodromous, but in each lobe the 
pattern is brachydodromous. Phaseolus heterophyllus (Fig. 27, 28) has 
many leaflets that are mitten-shaped (Fig. 28), with actinodromous vena­
tion patterns. In Erythrina herbacea (Fig. 22), Phaseolus sinuatus (Fig. 
16) and Phaseolus rotundifolius (Fig. 31) the leaflets are often also 
lobed; their patterns are not actinodromous, however, but mixed brachydo­
dromous -camptodromous . Figure 30 illustrates an unlobed leaflet of 
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Phaseolus rotundifolius. 
In addition to venation, trachomes were observed. Every species 
studied possessed t'richomes ; uncinate trichomes were observed only in 
Minkelersia, Periandra and Phaseolus, while in all other species straight 
trichomes occurred. 
Discussion of the Phaseoleae 
With regard to venation patterns the Phaseoleae is remarkably homo­
geneous. Just over half of the species investigated had a combination of 
brachydodromous and camptodromous veins, while another 24 species had only 
camptodromous venation. The difference between brachydodromous and camp­
todromous is often only slight, sometimes merely a matter of the thickness 
of the loop of the lateral vein. This can be seen in the left lateral 
leaflet of Vigna cylindrica (Fig. 2). In the left half of the lamina, 
lateral veins are nearly all brachydodromous, while in the right half of 
the lamina they are camptodromous, except for the four distal ones. Only 
a few species were entirely brachydodromous. In three species marginal 
veins were observed, although in several others rather prominent veins 
follow the margin only in the proximal portion of the lamina. 
Species in the Phaseoleae have certain venation features in common. 
Aside from the species with marginal veins, all veins, in most cases even 
those bordering on the laminar margins, are quite prominent. All species, 
except some with an extremely narrow lamina, possess commissural veins 
that stand out above the minor reticulum, but are less prominent than the 
midrib and lateral veins. The absence of commissural veins in many spe­
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cies with a narrow lamina appears to be associated with lateral veins 
which make rather wide angles with the midvein and do not extend far into 
the lamina before they anastomose with the nearest distal lateral. Spe­
cies with a narrow lamina, in which the lateral veins make sharper angles 
and extend toward the apex, have commissural veins. All species with a 
wide lamina have laterals that occur at more or less sharp angles, and 
commissural veins. Neither DeBold (1892), Taubert (1894) or Hutchinson 
(1964) mentioned these veins. 
Although I cleared no species with serrate-dentate margins, Taubert 
(1894) pictured Pachyrrhizus bulbosus with dentate leaflets and major lat­
eral veins terminating in the teeth. I investigated P. vernalis (possibly 
a synonym) which also has dentate margins, and concluded that in Taubert's 
drawing of P. bulbosus all smaller major veins had been left out, creating 
a picture of craspedodromous venation. In P. vernalis the venation in the 
teeth is like that found in the lobes of P. angulatus and Phaseolus sube-
rosus. Except for the dentate margins observed in Pachyrrhizus vernalis, 
all leaflet margins in the tribe are entire. Margins of species such as 
P. angulatus and Erythrina herbacea are considered to be entire, although 
the leaflets are lobed. 
Marginal veins have not been previously reported in legumes. Al­
though I found only three species of Phaseoleae with marginal veins 
entirely surrounding the lamina, 28 species had marginal veins along the 
proximal portion of the lamina. Marginal veins are not always visible in 
uncleared leaves. Unless rather prominent, they can be seen only in 
cleared leaves examined with a compound microscope. 
Camptodromous venation and camptodromous-brachydodromous venation. 
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combined with the presence of prominent veins throughout the lamina, the 
occurrence of commissural veins, and entire margins give the leaves of 
this tribe a characteristic appearance. I regard the consistent occur­
rence of these features in the Phaseoleae as evidence that the tribe is 
natural. This view is supported by Taubert (1894), Gams (1923) and 
Hutchinson (1964). Only Gams (1923) has previously mentioned uncinate 
trichomes in the Phaseoleae (in Phaseolus), while I also found them in 
Minkelersia and Periandra. Their occurrence in the Phasoleae may have 
some significance and is discussed in the general discussion. 
Venation Patterns in the Hedysareae 
The Hedysareae is a large tribe of about 50 genera and 700 species, 
of which 10 are monotypic, while another 12 have only two to five species. 
Thirty-eight genera and 119 species were investigated (Chart 2; Appendix 
I). Although venation patterns are quite variable, the large size of the 
tribe made treatment of individual genera impractical, and only selected 
genera are discussed. 
Ninety-two species have at least some brachydodromous major veins, 
although in 19 species they are restricted to the most distal portion of 
the lamina. Camptodromous venation was observed in 71 species; 51 of 
these possessed some brachydodromous veins, which in 19 species occur only 
in the distal portion of the lamina. 
Distinctly brachydodromous patterns, with few loops other than those 
formed by the lateral veins, are found in Hedysarum alpinum (Fig. 37), 
Ebenus pinnata (Fig. 38), Chapmannia floridana (Fig. 39), Smithia 
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sensitiva (Fig. 40), Onobrychis montana (Fig. 41), 0. crista-gallii (Fig. 
42), Stylosanthes calicola (Fig. 43), Zornia bracteata (Fig. 44) and 
Discolobium pulchellum (Fig. 45). Stylosanthes calicola (Fig. 43, 113) 
has extremely thick veins, particularly distally. In Stylosanthes vis-
cosa (Fig. 112) only the most distal portions of the lateral veins are 
thick. 
In all species of Stylosanthes, except calicola, widely spaced, 
extremely small unvasculated marginal serrations were observed. Illus­
trated are two anastomoses of lateral veins in Stylosanthes guyanensis 
(Fig. 109). In Stylosanthes there seems to be a tendency towards forma­
tion of a margin vein (see Phaseoleae). 
Venation patterns intermediate between brachydodromous and dictyo-
dromous occur in Coronilla coronata (Fig. 46) and C. minima (Fig. 47). 
Scorpiurus was the only genus in the Papilionoideae found to have acro-
dromous venation, as illustrated in muricatus (Fig. 48). 
The venation pattern of Arachis is brachydodromous. Arachis hypo-
gaea (Fig. 49) has laterals which extend to the margin, continue distally 
along the margin, and anastomose with the nearest distal lateral vein. 
This marginal vein is thicker than the laterals (Fig. 110). Hedysarum, 
Chapmannia and Discolobium closely resemble Arachis, but have no marginal 
veins. 
Leaves of Pictetia possess midveins that are disproportionately 
thick, considering the small size of the leaflets. Pictetia angustifolia 
(Fig. 50) and P. squamata (Fig. 51) are both brachydodromous, although P. 
angustifolia is barely so. 
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Amicia zygomeria (Fig. 52) has obcordate leaflets with a brachydo-
dromous pattern formed by the three or four most distal lateral veins, 
and a camptodromous pattern formed by the three or four proximal lateral 
veins on both sides of the midvein. 
Poiretia scandens (Fig. 53), is brachydodromous, and was the only 
species encountered in the Papilionoideae with crenulate leaflet margins. 
Poiretia and Amicia both possess prominent secretory cavities throughout 
the mesophyll. Hutchinson (1964) simply states that both species are 
"glandular-dotted", 
Venation combining brachydodromous and camptodromous patterns is il­
lustrated in Ghaetocalyx pubescens (Fig. 54), C. brasiliensis (Fig. 55), 
and Phylaceum bracteosum (Fig. 56). 
Aeschynomene has strikingly asymmetrical leaflets, which are most 
pronounced in A. fascicularis. The leaflets of Aeschynomene brasiliana 
(Fig. 57) are much more symmetrical. Gommissural veins are present in 
all four species. Under higher magnifications leaflet margins in Aeschy­
nomene brasiliana appear distally serrate-dentate and small veins branch­
ing from the looped veins terminate in these teeth (Fig. 111). 
Geissaspis drepanocephala (Fig. 58) and G. cristata (Fig. 59) have 
venation patterns that are much like those found in certain species of 
Lespedeza. This can be seen when Geissaspis cristata is compared with 
Lespedeza juncea (Fig. 71), and Geissaspis drepanocephala with Lespedeza 
buergeri (Fig. 66) and L. viatorum (Fig. 67). An unusual venation pattern 
is formed by the thick laterals in the left side of the lamina of Geissas­
pis drepanocephala. These arise at the distal portion of the petiole and 
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radiate at sharp angles upward into the lamina and form prominent brachy-
dodromous anastomoses. However, the total venation pattern is dictyodro-
mous. 
Two species of Taverniera were available, T. schimperi (Fig. 60) and 
T. mummularia (Fig, 61). Both species are brachydodromous. 
Soemmeringia semperflorens (Fig. 62, 114) has a craspedodromous vena­
tion pattern. All veins, with the possible exception of the one or two 
most proximal, terminate in teeth in the serrate-dentate margin. The 
proximal half of the lamina has entire margins, and the lateral veins in 
this part loop and form anastomoses with the nearest distal lateral vein. 
This species also possesses widely spaced nonvasculated trichome-like 
marginal serrations. 
In Lespedeza, venation patterns are variable; L. stricta (Fig. 63), 
L. stipulacea (Fig. 64) and L. striata (Fig. 65, 307) are craspedodromous, 
with all but a few proximal veins terminating in marginal teeth. In these 
three species only the most proximal portion of the margin is entire; and 
here lateral veins are looped. These were the only three species of Les­
pedeza found to be craspedodromous with serrate-dentate margins. 
Lespedeza buergeri (Fig. 66), L. viatorum (Fig. 67), L. stuvei (Fig. 
68), L. longifolia (Fig. 69), L. hirta (Fig. 70), L. juncea (Fig. 71) and 
L. tomentosa (Fig. 72) all have looped major veins, with no trace of free-
ending lateral veins. Lespedeza buergeri (Fig. 66) and L. tomentosa (Fig. 
72) have camptodromous venation patterns. Lespedeza viatorum (Fig. 67) 
and L. hirta (Fig. 70) have patterns that are partly brachydodromous and 
partly camptodromous. Lespedeza stuvei (Fig. 68) is dictyodromous, and 
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L. longifolia (Fig. 69), and L. juncea (Fig. 71) are partly brachydodro-
mous and partly dictyodromous. Lespedeza angustifolia (Fig. 73) has a 
brachydodromous pattern. Lespedeza tomentosa (Fig. 72) and L. texana 
(Fig 74) are unlike other Lespedeza species because they possess commis­
sural veins and somewhat resemble Desmodium. 
Lespedeza tomentosa (Fig. 72) more closely resembles Ghaetocalyx 
(Fig. 54, 55) and Phylaceum (Fig. 56) than the other illustrated species 
of Lespedeza, but more surprising is the resemblance between the Lespe­
deza species (Fig. 66, 67, 68) and the genus Tephrosia of the Galegeae 
(Fig. 127, 128, 129). 
Lubbock (1892) reported dense glandular pubescence on the cotyledons 
of Lespedeza seedlings similar to that on cotyledons of Ononis (see Tri-
folieae). On cleared cotyledons of six species (Appendix II) a few 
small simple hairs were found at the proximal end, but no traces of 
glandular pubescence. 
Nissolia fruticosa (Fig. 75), N. wislizenii (Fig. 76) and N. confer-
tiflora (Fig. 77) have venation patterns that closely resemble each 
other. In Nissolia fruticosa the lateral veins in the distal part of the 
lamina tend to form brachydodromous loops, while those more proximal are 
camptodromous. Nissolia wislizenii tends to have a more brachydodromous 
pattern, although the lateral veins are less prominent than in N. fruti­
cosa. Nissolia confertiflora is nearly entirely camptodromous, with the 
exception of the few most distal laterals, which in some cases are brachy­
dodromous . 
Arthroclianthus deplanchei (Fig. 78) has an entirely camptodromous 
venation pattern. The Nissolia species and Arthroclianthus deplanchei 
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have commissural veins, but in Nissolia confertiflora and Arthroclianthus 
they are much more prominent than in the other two species of Nissolia. 
Pycnospora lutescens (Fig. 79) and P. hedysaroides (Fig. 80) possess 
venation patterns which are essentially camptodromous, but which have 
some brachydodromous veins towards the laminar apex. Both these species 
possess a marginal vein, distinct commissural veins, and uncinate tri-
chomes. 
Leptodesmia congesta (Fig. 81) is brachydodromous, with commissural 
veins, a marginal vein and uncinate trichomes. It resembles Pycnospora 
lutescens (Fig. 79), P. hedysaroides (Fig. 80), Desmodium hirtum (Fig. 
87), Lourea obcordata, L. vespertilionis (Fig. 97, 98) and Mecopus nidu-
lans (Fig. 99). 
Desmodium, with about 150 species, is the largest genus of the 
tribe. Despite its size, venation patterns are quite homogeneous. Even 
the lesser veins are well-developed to the laminar margin, and commis­
sural veins are present in all species except Desmodium strictum (Fig. 
82), in which lateral veins occur at wide angles to the midvein. This 
was also noted in the Phaseoleae. It was the only Desmodium species 
found to be entirely brachydodromous. The remainder of the species il­
lustrated have distinctly camptodromous major venation, at least proxi­
mal ly, although sometimes intermixed with brachydodromous loops, as in 
Desmodium amens (Fig. 88) and at least a few brachydodromous loops in the 
most distal portion of the lamina. 
A marginal vein as in Arachis hypogaea (Fig. 110), is present in 
Desmodium hirtum (Fig. 87), D. guadalajaranum (Fig. 91) and D. triflorum 
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(Fig. 93). Ebeaus pinnata (Fig. 38) and Arachis hypogaea (Fig. 49) each 
have a marginal vein and brachydodromous venation, while Desmodium guada-
lajarantim (Fig. 91) is camptodromous, and Desmodium hirtum (Fig. 87) and 
D. triflorum (Fig. 93) are camptodromous with some brachydodromous veins. 
Desmodium grande (Fig. 101) has a camptodromous pattern without a marginal 
vein. 
Other species illustrated to show the slight variation and high 
degree of uniformity in Desmodium are D. sessilifolium (Fig. 83), D. 
subspicatum (Fig. 84), D. uncinatum (Fig. 85), D. tweedyi (Fig. 86), D. 
strobilaceum (Fig. 89), D. wrightii (Fig. 90), D. grahamii (Fig. 92), and 
D. macrostachyum (Fig. 100). Uncinate trichomas are widespread in Des­
modium. 
Alysicarpus glumaceous (Fig. 94), A. vaginalis (Fig. 95), and A. 
rugosus (Fig. 96) are similar to Desmodium. Commissural veins occur in 
the four species examined, as well as uncinate trichomes. 
Lourea vespertilionis (Fig. 97, 98) stands out because of its 
extremely wide terminal leaflet. The venation pattern is similar to Des­
modium. A marginal vein and commissural veins occur in all leaflets, 
regardless of outline. Some uncinate trichomes are present. 
Mecopus nidulans (Fig. 99) is quite similar to Lourea. The one 
available species does not possess the extremely wide and short lamina 
of the center leaflet of Lourea, nor are there uncinate trichomes. 
Ougeinia dalbergioides (Fig. 102, 106) is also similar to Desmodium. 
It has a prominent marginal vein which is thicker than the tertiary and 
quarternary veins contributing to it. The pattern is brachydodromous. 
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although this is not very evident. Uncinate trichomas are present. 
Uraria picta (Fig. 103, 107) and Pseudarthria hookeri (Fig. 105, 108) 
are also very similar to Desmodium. Both have a prominent marginal vein, 
a camptodromous venation pattern, and uncinate trichomes. 
Discussion of the Hedysareae 
On the basis of the lomented legume, Taubert (1894) regarded the 
Hedysareae to be artificial, mainly because in several genera the mature 
fruit does not divide into loments. According to him the various genera 
showed relationships with the Loteae, Galegeae, Phaseoleae and Dalber-
gieae. 
Gams (1923), also on the basis of the lomented legume, stated that 
the Hedysareae included convergent descendants of primitive Galegeae 
(Desmodiinae and Hedysarinae) and Loteae (Coronillinae), and probably 
also some members of the Sophoreae (Adesmia) and the Dalbergieae (Stylo-
santhinae). 
Hutchinson (1954) created seven tribes out of the Hedysareae origi­
nally delimited by Bentham and Hooker (1865), a clear indication that he 
also believed the tribe to be artificial. 
After a survey of chromosome numbers in the Hedysareae, Turner and 
Fearing (1959) suggested that genera with a base number of x = 10 and 11 
(Stylosanthes, Arachis, Zornia, Desmodium, Lespedeza, Nissolia, Amicia, 
Poiretia, Chaetocalyx and Phylaceum) should probably be aligned with the 
Phaseoleae. On the basis of foliar venation, I do not agree. Only Des­
modium appears to be related to the Phaseoleae. Lespedeza, as presently 
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delimited, has only two species with venation patterns resembling the 
Phaseoleae; three species with serrate-dentate laminar margins and craspe-
dodromous venation probably should be separated from Lespedeza. Clewell* 
suggests putting them into a subgenus, Hutchinson (1964) put only one 
species, Lespedeza striata, into a new genus (Kummerowia), and left the 
other two with identical venation patterns in Lespedeza. 
The only other species in the Hedysareae with craspedodromous vena­
tion and serrate-dentate margins is the monotypic Soemmeringia semper-
florens, which closely resembles the craspedodromous species of Lespedeza. 
Taubert (1894) and Hutchinson (1964) put Soemmeringia in the Aeschy-
nomeninae and Aeschynomeneae, respectively, together with Amicia, Poire-
tia and Nissolia, as well as other genera with very dissimilar venation 
patterns, and its position seems unclear. In these craspedodromous spe­
cies the venation pattern and the serrate-dentate margin seem to have 
evolved together, as in the Trifolieae. 
I regard the presence of distinct commissural veins in several gen­
era of the Hedysareae to be important, especially in combination with 
their chromosome numbers. Some importance should probably also be at­
tached to the presence of uncinate trichomes, because they are present in 
most of the genera with commissural veins and base numbers of x = 10 and 
11. 
Genera with brachydodromous-camptodromous venation patterns, commis-
*Clewell, A. F., Department of Biological Science, The Florida State 
University, Tallahassee, Florida. Private communication concerning Les­
pedeza. 1968. 
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sural veins, and chromosome numbers (where known) much like those encoun­
tered throughout the Phaseoleae are : Alysicarpus, with a base number of 
X = 10; Desmodium, with a base number of x = 11; Lespedeza (in part), 
with a base number of x = 10 and 11; Uraria, with a base number of x = 11. 
Leptodesmia, Lourea, Mecopus, Ougeinia, Pycnospora and Pseudarthria have 
similar venation, but their chromosome numbers are not known. Alysicarpus, 
Desmodium, Uraria, Leptodesmia, Lourea, Ougeinla, Pycnospora, and 
Pseudarthria possess uncinate trichomes. 
Alysicarpus, Desmodium, Pseudarthria and Uraria are indistinguish­
able on the basis of venation patterns, and their base numbers would not 
prevent them from a position in or near the Phaseoleae. 
Leptodesmia appears closely related to Desmodium and Lespedeza. 
Leptodesmia has uncinate trichomes, like Desmodium, whereas such tri­
chomes were not observed in Lespedeza. Unfortunately, chromosome numbers 
in Leptodesmia are unknown. 
Lourea, Mecopus, Ougeinia, Pseudarthria and Pycnospora, on the basis 
of their venation, appear to be close relatives of Desmodium. Of special 
interest are Pseudarthria and Pycnospora. because Hutchinson (1964) 
placed them in his Pseudarthrieae, between his Tephrosieae and Indigofer­
eae. I disagree with this treatment because Pseudarthria and Pycnospora 
appear to belong in the complex of genera with venation features like 
those found in the Phaseoleae and certain genera of the Hedysareae, 
Neither the Tephrosieae nor the Indigofereae are even reminiscent of this 
venation type. Furthermore, Pseudarthria and Pycnospora both possess 
uncinate trichomes, whereas the Tephrosieae have straight tichomes and 
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the Indigofereae have malpighiaceous trichomes. 
Despite the presence of some commissural veins in Aeschynomene, 
Arthroclianthus and Nissolia, these genera have no uncinate trichomes and 
do not seem to belong with the group that possesses venation features 
like the Phaseoleae. 
The presence of uncinate trichomes and the similarity of venation in 
several genera with that of the Phaseoleae appears to be more than coin­
cidence. The craspedodromous pattern found in five species of the Hedy-
sareae is of interest because it appears to be rare except in the Tri-
folieae. 
From this study of 119 species representing 38 genera, I conclude 
that the Hedysareae is indeed an artificial tribe, and that many of its 
members should be reclassified. 
Venation Patterns in the Galegeae 
The Galegeae comprises about 70 genera and 2500 species, of which 
Astragalus alone accounts for some 1500 species. Forty genera and 320 
species were investigated (Chart 3; Appendix I). The venation of all 
220 species of Astragalus studied was brachydodromous, with entire leaf­
let margins. This was also true of the closely related Oxytropis, al­
though some differences in the brachydodromous pattern were found. Other 
selected genera are discussed below. 
Gliricidia sepium (Fig. 116) has a combination of brachydodromous 
and camptodromous venation, while G. meistophylla (Fig. 117) is brachy­
dodromous. Both possess commissural veins. The venation patterns resem­
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ble those of the Phaseoleae. Mlllettia aboensis (Fig. 122) and M. caffra 
(Fig. 123), as well as the other Millettia spp. studied, have camptodro-
mous venation, although in M. barteri some brachydodromous veins occur 
near the apex. The four species of Platysepalum are camptodromous, but 
two are partly brachydodromous. Two species have marginal veins com­
pletely surrounding the lamina (i.e., Platysepalum pulchrum. Fig. 104). 
Poecilanthe effusa and P. amazonica (Fig. 133) are both camptodromous, 
with a few brachydodromous loops in the distal portion of the lamina. All 
four species of Robinia examined have camptodromous venation (i.e., R. 
pseudoacacia. Fig. 124), some with a few brachydodromous veins in addition. 
Commissural veins are present in all members of the five genera, and the 
venation resembles that of the Phaseoleae. 
Willardia mexicana has a brachydodromous venation pattern, while W. 
obovata (Fig. 118) and W. eriophylla (Fig. 119) both are camptodromous. 
All three species possess commissural veins. The four species of Wisteria 
are camptodromous, but possess some small brachydodromous veins in the 
laminar tip. Commissural veins are present as illustrated for Wisteria 
macrostachys (Fig. 120) and W. frutescens (Fig. 121); the patterns of 
Willardia and Wisteria resemble those of the Phaseoleae. 
Brongniartia intermedia and B. nudiflora have some indistinct commis­
sural veins. Their venation combines both brachydodromous and camptodro­
mous patterns. In Galega officinalis (Fig. 125) and G. orientalis (Fig. 
126) the patterns are dictyodromous and strongly reminiscent of Tephrosia 
(Fig. 127, 128, 129). Commissural veins are absent. 
Tephrosia has a rather distinct dictyodromous pattern and lacks com-
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missural veins, as illustrated by T. onobrychoides (Fig. 127), T. spicata 
(Fig. 128), and T. chrysophylla (Fig. 129). In Tephrosia hispidula the 
the loops of the lateral veins are near the margin, where they anastomose 
with the nearest distal lateral and form a marginal vein. Sylitra and 
Mundulea closely resemble Tephrosia, even though Mundulea had some com­
missural veins. 
I observed no uncinate trichomes in any members of the Galegeae. 
Discussion of the Galegeae 
Several authors have considered the Galegeae to be unnatural. Accord­
ing to Taubert (1894) the only difference between the Dalbergieae and 
arborescent members of the Galegeae is that in the former the pod is 
indehiscent, in the latter it is dehiscent. Taubert also saw similari­
ties between some members of the Galegeae and the Phaseoleae when he 
pointed out that the occurrence of minute stipules mainly determined the 
placement of certain genera in these two tribes. Hutchinson (1964) 
divided Bentham and Hooker's original Galegeae (1865) into 13 tribes, 
leaving only Galega in the old Galegeae. Hutchinson (1964) removed 
Pycnospora and Pseudarthria from Taubert's Hedysareae (1894) and placed 
them in the Pseudarthrieae, between the Tephrosieae and Indigofereae, 
but the venation patterns have nothing in common with patterns of the 
Tephrosieae and Indigofereae. 
Atchison (1951) suggested that members of the Galegeae with base 
numbers of x = 10 and 11 might be better placed in the Dalbergieae. 
Turner and Fearing (1959) suggested that those members of the Galegeae 
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with base numbers of x = 10 and 11 belong in the Dalbergieae and Phaseo­
leae, and they would align Tephrosia with _the Phaseoleae. If there is a 
basis for such alignment, Mundulea with a base number of x = 10 or 11 
should probably also be included. On the basis of venation patterns, I 
see no reason to put Tephrosia in the Phaseoleae. Dunn (1912) suggested 
aligning Mundulea with Millettia, but in my opinion based on venation 
patterns they are not closely related. 
Gumbie (1960) found that Wisteria and some members of the Phaseoleae 
had certain features of stem anatony in common. Linnaeus (1831) placed 
Wisteria in Glycine, indicating a similarity with the Phaseoleae, but 
since the base number of Wisteria is x =8, Gumbie thought the anatomical 
similarity between Wisteria and the Phaseoleae might be a case of paral­
lel evolution. 
On the basis of foliar venation. Wisteria resembles the Phaseoleae, 
but so do Gliricidia, Millettia, Robinia, Platysepalum, Poecilanthe and 
Willardia. These seven genera are further referred to as the Wisteria 
complex. Gliricidia, Millettia and Robinia have the same base number as 
the Phaseoleae (chromosome numbers of Platysepalum, Poecilanthe and 
Willardia are unknown), but there has been no suggestion to align them 
with the Phaseoleae, except for the suggestion by Turner and Fearing 
(1959) to move members of the Galegeae with a number of x = 10 or 11 to 
the Phaseoleae or Dalbergieae. The Wisteria complex does not seem to 
belong in Taubert's Galegeae (1894), which included Platysepalum, Millet­
tia, Wisteria and Poecilanthe in his Tephrosiinae together with Tephrosia, 
Mundulea, Sylitra and other dissimilar genera. 
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Hutchinson (1964) placed Platysepalum, Millettia, Wisteria and 
Poecilanthe in his newly created Millettieae, while he left Robinia, 
Gliricidia, and Willardia in the Robinieae, as in the system by Taubert. 
However, the former probably reflects venation patterns more closely. 
From the available data I conclude that the Wisteria complex has 
little in common with the remainder of the Galegeae, while it has much 
in common with the Dalbergieae and Phaseoleae. On the basis of features 
other than foliar morphology, it seems to have less in common with the 
Phaseoleae, and in my opinion it should probably be aligned with the 
Dalbergieae. Uncinate trichomes, not common in the Papilionoideae, are 
totally absent in the Galegeae. This supports the alignment of this com­
plex with the Dalbergieae, in which uncinate trichomes are also absent, 
rather than with the Phaseoleae, in which uncinate trichomes are present. 
Venation patterns in the remainder of the Galegeae are mainly brachy-
dodromous, camptodromous, or a combination of the two. Dictyodromous 
patterns occur much less frequently, while craspedodromous patterns are 
absent. From my results I agree with the previous authors (Taubert, 1894; 
Atchison, 1951; Turner and Fearing, 1959; Hutchinson, 1964) that the 
Galegeae is an artificial tribe. 
Venation Patterns in the Dalbergieae 
The Dalbergieae comprises about 26 genera and 310 species, of which 
Andira alone accounts for over 100 species, while Lonchocarpus and 
Machaerium each have 60 species. Seventeen genera and 19 species were 
investigated (Chart 4; Appendix I). 
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Venation in seven species was brachydodromous, in nine camptodromous, 
in two dictyodromous, and in one brachydodromous-camptodromous. Only 
Drepanocarpus lunatus had a marginal vein (see Phaseoleae), but it lacked 
commissural veins. Margins of all 19 species were entire. Eleven spe­
cies in nine genera had commissural veins and resembled the venation of 
the Phaseoleae. Typical of these are: Ostryocarpus riparius (Fig. 132), 
Pterocarpus brenanii (Fig. 134), Lonchocarpus sericeus (Fig. 135), 
Centrolobium yavizanum (Fig. 136) and Piscidia piscipula (Fig. 137). 
The venation patterns of Drepanocarpus lunatus, Geoffroea superba 
and Machaerium multifoliatum are much like those of Tephrosia of the 
Galegeae. 
I observed no uncinate trichomes in members of the Dalbergieae. 
Discussion of the Dalbergieae 
The Dalbergieae, as delimited by Bentham and Hooker (1865) and 
Taubert (1894), appears to be a natural entity, because its genera do not 
differ greatly from each other. A group of arborescent genera usually 
placed in the Galegeae should perhaps also be aligned with the Dalber­
gieae, and several authors, including Hutchinson (1964) and Atchison 
(1951), have suggested that the Dalbergieae and the Galegeae should be 
merged. The main difference between these tribes seems to be that the 
Galegeae has dehiscent legumes, while in the Dalbergieae they are indé­
hiscent (Bentham and Hooker, 1865). 
Hutchinson (1964) made four tribes out of Taubert's Dalbergieae 
(1894) and placed them between his Millettieae and Brongniartieae, two 
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subtribes of Taubert's Galegeae. Burkart (1943) moved Poecilanthe and 
Cascaronia from Taubert's Galegeae to the Dalbergieae. These are clear 
indications of similarities between the two tribes. 
Atchison (1951) suggested a merger of the Dalbergieae and the 
Galegeae, and Turner and Fearing (1959) agreed, but wanted additional 
evidence. They hypothesized that the Dalbergieae and Phaseoleae (base 
number of x = 10 or 11) came from the same phyletic line of the Caesal-
pinioideae, and that the Phaseoleae is a predominantly viney and mostly 
herbaceous offshoot from the dalbergioid line. The similarity of vena­
tion patterns among several genera of the Phaseoleae and the Dalbergieae 
is indeed quite striking. This can be seen readily in Piscidia piscipula 
(Fig. 137, Dalbergieae) and Hesperothamnus pentaphyllus (Fig. 11, Phaseo­
leae) . 
Although some similarities are found between members of the Dalber­
gieae and the Phaseoleae, this should not necessarily be enough justifi­
cation to merge the two tribes. Particularly since on the basis of 
features other than foliar morphology, the Dalbergieae seems to have less 
in common with the Phaseoleae than with the arborescent genera of the 
Galegeae. Uncinate trichomes do not occur in the Dalbergieae and Galeg­
eae, but they do occur in the Phaseoleae. That a strong resemblance 
exists between members of the Galegeae with venation features of the 
Phaseoleae, and members of the Dalbergieae with such features, is illus­
trated by Millettia caffra (Fig. 123, Galegeae), and Piscidia piscipula 
(Fig. 137, Dalbergieae). 
On the basis of iry observations the Dalbergieae seems to be natural, 
and in ray opinion it should be retained. 
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Venation Patterns in the Trifolieae 
The Trifolieae is a relatively small tribe comprising six genera and 
about 450 species. All genera and 384 species were investigated (Chart 
5; Appendix I). The genera are treated separately, beginning with Ononis, 
with markedly craspedodromous venation, and ending with Parochetus, with 
only occasional craspedodromous veins. 
Ononis : This genus comprises about 80 species, many of which are 
poorly delimited. For this study 80 species were investigated. Leaflets 
nearly always have serrate-dentate margins and craspedodromous venation; 
the main variation being the degree of branching of lateral veins. The 
simplest pattern is shown in 0. tridentata (Fig. 138, 139) and 0. serrata 
(Fig. 140). 0. viscosa (Fig. 141), 0. pubescens (Fig. 142) and 0. 
speciosa (Fig. 143) illustrate more complex branching of the veins. 
Interconnecting veins between the laterals are common in all species, and 
are quite prominent in some, as illustrated in 0. speciosa (Fig. 143) and 
0. rotundifolia (Fig. 144). 
The two most proximal lateral veins anastomose with the nearest dis­
tal lateral veins in 53 species. These anastomoses are usually not promi­
nent. In 0. biflora (Fig. 169, 170, 171), however, which has only par­
tially dentate margins, they are very prominent. Anastomosing proximal 
veins are shown in 0. speciosa (Fig. 143) and 0. natrix (Fig. 147). 
These anastomosing veins diminish rapidly in size, and anastomose with 
the nearest distal lateral vein on both sides of the midvein. 
All leaves have a well-developed minor reticulum as illustrated by 
0. adenotricha (Fig. 292) and 0. speciosa (Fig. 293). In the former 
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species some of the large veins that branch from the laterals do not ter­
minate blindly, but anastomose instead with the minor reticulum. In the 
latter species this is not the case, and all the larger veins terminate 
blindly. 0. monophvlla (Fig. 145), 0. angustissima (Fig. 146), 0. cenisia 
(Fig. 148) and 0. pseudocephalantha (Fig. 149) illustrate some additional 
variations in foliar outlines and craspedodromous venation. 
The bracts of many species of Ononis show more anastomoses of lat­
eral veins than foliage leaves. Bracts often have entire margins (0. 
viscidula. Fig. 167), but more commonly a few teeth are present at the 
distal end (0. natrix. Fig. 166; 0. speciosa. Fig. 168), while the foliage 
leaves of the same species are quite craspedodromous. 
Calyces in Ononis vary among species, but in outline and venation 
pattern they are basically similar. There are usually several rather 
prominent veins which diminish in thickness rather abruptly and anasto­
mose with the minor reticulum of the lobes to form a dictyodromous pat­
tern (0. natrix. Fig. 181; 0. adenotricha. Fig. 182). Some veins termi­
nate in marginal teeth, if present. 
Calyces of 0. brevifolia (Fig. 150), 0. rotundifolia (Fig. 151), 0. 
fruticosa (Fig. 152), 0. adenotricha (Fig. 153), 0. viscosa (Fig. 154) 
are similar in venation to those of Medicago, Trigonella, Melilotus and 
Trifolium. In Ononis tridentata (Fig. 155), 0. pseudocephalantha (Fig. 
156) and 0. pubescens (Fig. 157) there is branching from the midveins of 
the sepals, and in 0. crispa (Fig. 158) and 0. arborescens (Fig. 159) 
these lateral veins terminate in teeth along the margins of the calyx 
lobes. Veins other than branches from the midveins of the sepals termi­
nate in the teeth of 0. dentata (Fig. 160). In 0. natrix (Fig. 161) and 
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0. spinosa (Fig. 162) some veins other than the midveins branch while the 
midveins remain unbranched. 
The primary leaves of many species of Ononis have looped veins. Here, 
as in bracts of 0. natrix, (Fig 166), 0. viscidula (Fig. 167), and 0. 
speciosa (Fig. 168) craspedodromous veins occur only when marginal teeth 
are found on the lamina. The detail of 0. natrix (Fig. 163) has one 
tooth with a craspedodromous vein in it. _0. adenotricha (Fig. 164) and 
0. viscosa (Fig. 165) show no sign of craspedodromous veins, while with 
the exception of a few most proximal looped veins, the craspedodromous 
pattern is the rule in the foliage leaves of these species. 
Cotyledons of Ononis (Appendix II) vary slightly in venation pat­
terns, as illustrated in 0. natrix (Fig. 194), 0. speciosa (Fig. 195), 0. 
viscosa (Fig. 196) and 0. broteriana (Fig. 197). All have looped veins, 
with no indication of craspedodromy. Pubescence is unusual on cotyledons, 
but I observed glandular trichomes in all species grown from seed (Fig. 
312). Cotyledons and primary leaves possess a well-developed reticulum 
of veins. 
Trigonella: This genus comprises about 70 species, of which 36 were 
investigated. Leaflets have serrate-dentate margins and almost entirely 
craspedodromous venation. Anastomosed major veins in the proximal por­
tion of the lamina, where the margins are entire, were observed in 36 
species, and were particularly prominent in T. caelesyriaca (Fig. 218) 
and T. caerulescens (Fig. 219). A well-developed minor reticulum is 
present in the leaves of all species, as illustrated by T. stellata (Fig. 
297), T. polycerata (Fig. 294, 295) and T. caelesyriaca (Fig. 296). No 
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typical commissural veins were encountered. 
T. polycèrata (Fig. 220, 295) has some leaflets with sinuses with 
entire margins and anastomosed major veins, while the majority of the 
leaflets (Fig. 221) are similar to those of T. caelesyriaca (Fig. 296) 
and T. stellata (Fig. 297). 
Distinctly looped anastomosed veins were observed in bracts of T. 
brachyodon (Fig. 222), while the leaflets were craspedodromous (Fig. 
223). 
Calyces among species were similar in outline and venation pattern. 
The simplest pattern occurs in T. corniculata, with a midvein in each 
sepal and a blindly terminating vein between each lobe. Loops and anas­
tomoses of veins in sepals are widespread, for example in T. spicata 
(Fig. 183) and T. monantha (Fig. 184). No dentate margins occur in 
sepals. 
In trifoliolate leaves anastomosed proximal lateral veins occur 
more often than in Ononis. Primary leaves of Trigonella commonly have 
looped and anastomosed veins only in the basal portion of the lamina, 
with craspedodromous veins in the remainder, as in T. polycerata (Fig. 
172), T. caerulea (Fig. 173), T. arcuata (Fig. 174) and T. gladiata (Fig. 
175). T. gladiata approaches a completely looped pattern, but the lat­
erals often end semi-craspedodromously. 
Cotyledons of different species (Appendix II) all have completely 
looped veins without traces of larger craspedodromous veins, as shown in 
T. caelesyriaca (Fig. 198), T. caerulea (Fig. 199), T. gladiata (Fig. 200) 
and T. corniculata (Fig. 201). Cotyledons and primary leaves both possess 
a well-developed minor reticulum. 
Medicago: All 50 species in this genus were investigated. All leaf­
lets have serrate-dentate margins and craspedodromous venation in at least 
the distal quarter of the lamina. Where entire margins occur proximally, 
the major veins form loops as illustrated in M. falcata (Fig. 224), M. 
hemicycla (Fig. 225), M. soleirollii (Fig. 226), M. sativa (Fig. 227, 300) 
and M. caerulea (Fig. 301). Typical commissural veins are absent, but all 
species have a well-developed minor reticulum. M. soleirollii (Fig. 226), 
M. praecox (Fig. 228), M. intertexta (Fig. 229), M. ciliaris (Fig. 230) 
and M. carstiensis (Fig. 231) are typical of the genus, both in outline 
and venation pattern. 
Details of M. falcata (Fig. 298) and M. praecox (Fig. 299) show that 
prominent veins between teeth in the distal portion of the lamina usually 
anastomose instead of terminating blindly. M. sativa (Fig. 227) has 
leaflets that vary from craspedodromy in the distal quarter of the lamina, 
with the remainder dictyodromous, to leaflets nearly entirely craspedo­
dromous. M. sativa shows by far the greatest possible departure from the 
craspedodromous pattern. In M. caerulea (Fig. 301) anastomoses of the 
lower veins and branches of the laterals are also common. 
Venation patterns of calyces range from species with few or no 
looped and anastomosed veins (M. carstiensis. Fig. 185) to species with 
many (M. hemicycla. Fig. 186; M. sativa. Fig. 187). Calyces in all 
species are entire and similar in outline. 
Looped and anastomosed lateral veins are more common in primary 
leaves of Medicago than in Ononis and Trigonella. Semi-craspedodromous 
veins endings are widespread. 
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Cotyledons of Medicago (Appendix II) have looped and anastomosed 
veins. Cotyledons tend to be more spatulate in outline than in other 
members of the Trifolieae. Illustrated are M. murex (Fig. 202), M. 
rigidula (Fig. 203), M. praecox (Fig. 204) and M. hemicycla (Fig. 205). 
Melilotus: All 24 species in this genus were investigated. All 
leaflets, except those of M. italicus (Fig. 232), have largely serrate-
dentate margins and craspedodromous venation. Where entire margins 
occur proximally there are looped major veins, for example M. speciosus 
(Fig. 233), M. segetalis (Fig. 234) and M. albus (Fig. 237). Additional 
examples of variations in foliar outline and venation are illustrated in 
M. siculus (Fig. 235) and M. viridula (Fig. 236). All species, except 
M, dentatus and M. infestus, have at least one or two anastomosing lat­
eral veins in the distal portion of the lamina. M. italicus (Fig. 232) 
has entire margins and a completely dictyodromous pattern. 
In M. elegans (Fig. 302) most lateral veins and their branches form 
loops and anastomoses, while a few terminate blindly near the margin. In 
M. infestus (Fig. 303) and M. viridula (Fig. 309) the major lateral veins 
terminate craspedodromously. The pattern of M. elegans is intermediate 
between those of M. italicus and M. speciosus. No typical commissural 
veins were observed, but all species possess a well-developed minor 
reticulum. 
Calyces are entire and similar in outline, resembling Trigonella, 
Medicago and Ononis. Calyx venation ranges from a few simple loops in 
M. officinalis (Fig. 188), through the intermediate pattern of M. siculus 
(Fig. 189), to the more elaborate one of M. segetalis (Fig. 190). 
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Looped and anastomosed lateral veins occur widely in primary leaves 
of Melilotus. Here, like in Medicago, semi-craspedodromous vein endings 
are common. In M. neapolitanus the primary leaf has anastomosed major 
veins, while the foliage leaf is nearly entirely craspedodromous. 
Cotyledons of Melilotus (Appendix II) have looped veins, with a well-
developed minor reticulum. Illustrated are cotyledons of M. neapolitanus 
(Fig. 206), M. segetalis (Fig, 207), M. albus (Fig. 208) and M. offici­
nalis (Fig. 209). 
Trifolium: This genus comprises about 250 species, of which 193 
were investigated. Venation patterns in Trifolium are the most variable 
in the tribe. Complete craspedodromy was seen in fewer than one fourth 
of the species examined; e.g., T. beckwithii (Fig. 244), T. rubens (Fig. 
249) and T. scabrum (Fig. 263). 
Patterns combining craspedodromous with looped major veins were ob­
served in the majority of species. Four species were exclusively dictyo-
dromous: T. mercedense (Fig. 242), T. monoense (Fig. 250), T. bracteo-
latum (Fig. 251, 252) and T. attenuatum (Fig. 254). T. tridentatum ap­
pears intermediate because both entirely craspedodromous (Fig. 268) and 
entirely dictyodromous leaflets (not shown) occur, while some combine 
both patterns (Fig. 266, 267). Entirely dictyodromous, occasionally 
partly craspedodromous, patterns are found in T. andersonii (Fig. 315) 
and dasyphyllum (Fig. 316). 
Craspedodromous parts of the lamina always have serrate-dentate mar­
gins, while entire margins are associated with looped major veins, as in 
T. neolagopus (Fig. 246) and T. desvauxii (Fig. 248). More striking. 
however, are T. nigrescens (Fig. 258, 259), T. petrisavii (Fig. 260, 261, 
262) and T. tridentatuia (Fig. 266, 267, 268) even though in the first 
species there are sinuses without teeth and in the second simply entire 
margins. All three leaflets of T. tridentatum are of one leaf; the small 
entirely craspedodromous one is the center leaflet. Plants of nigres­
cens (Fig. 258, 259), T. petrisavii (Fig. 260, 261, 262) and T. tridenta­
tum (Fig. 266, 267, 268), also bore leaflets that were toothed and craspe­
dodromous, but after about two months, no leaflets with sinuses and 
entire margins were produced. 
To illustrate variation in venation patterns, %. depauperatum (Fig. 
238), T. procumbens (Fig. 239), T. agrarium (Fig. 240) and T. badium (Fig. 
241) show relatively simple craspedodromy, while T. mercedense (Fig. 242), 
T. andersonii (Fig. 243), T. monoense (Fig. 250) and T. attenuatum (Fig. 
254) are dictyodromous. Within the craspedodromous pattern there is con­
siderable variation. T. depauperatum (Fig. 238) has a very simple pat­
tern, which gradually becomes more elaborate in T. beckwithii (Fig, 244), 
T. diffusum (Fig. 245) and T. rubens (Fig. 249). 
Typical commissural veins were not observed, but prominent intercon­
necting veins are common, as in T. rubens (Fig. 249), T. spumosum (Fig. 
255), T. parryi (Fig. 256), T. fucatum (Fig. 257), T. nigrescens (Fig. 
258, 259), T. petrisavii (Fig. 260, 261, 262) and T. bolanderi (Fig. 
265). Prominent interconnecting veins are absent in T. procumbens (Fig. 
239), T. agrarium (Fig. 240), T. badium (Fig. 241), T. beckwithii (Fig. 
244) and T. scabrum (Fig. 263). In T. howellii (Fig. 264) the intercon­
necting veins are extremely well-developed, creating a somewhat brachydo-
dromous appearance, although the pattern is really intermediate between 
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dictyodromous and craspedodromous. 
A sequence of transitions from craspedodromy to dictyodromy is shown 
in T. depauperatxan (Fig. 238), T. procttmbens (Fig. 239), T. dalmaticum 
(Fig. 308), T. neolagopus (Fig. 246), T. arvense (Fig. 247, 314), T. 
beiariense (Fig, 306), T. formosum (Fig, 310), T. desvauxii (Fig. 248), 
T. mercedense (Fig, 242), T. monoense (Fig. 250), T. dasvphvllum (Fig. 
25?, 316) and T. andersonii (Fig. 243, 315). In T. dasvphvllum the pat­
tern is sometimes craspedodromous (Fig. 177). The venation pattern of 
T. leibergii (Fig. 313) is particularly interesting because it does not 
really fit in the sequence. T. ukingense (Fig. 176) is similar to T. 
leibergii, but due to the elongate lamina the appearance is quite dif­
ferent. 
Anastomosed major veins were observed in involucral bracts and also 
in stipules with entire margins (T. aureum. Fig. 191; T. badium. Fig. 
192). In serrate-dentate stipules the pattern is craspedodromous. 
Calyces in Trifolium are the most variable in outline and venation 
of the Trifolieae. The simplest patterns in eastern hemisphere species 
are found in T. agrarium (Fig. 270), T, badium (Fig. 271); T. procumbens 
(Fig, 272), T. nigrescens (Fig. 273), T. stellatum (Fig. 274) and T, 
scutatum (Fig, 275) are more complex. Calyces of western hemisphere 
species are equally diverse. Simple venation patterns occur in T, 
depauperatum (Fig, 276), T, fucatum (Fig, 277), T, beckwithii (Fig. 278), 
T. bolanderi (Fig. 279) and T. parryi (Fig. 280), more complicated pat­
terns in T. andersonii (Fig, 281), T. appendiculatum (Fig. 282), T. 
obtusiflorum (Fig. 283), T. tridentatum (Fig. 284) and T. bejariense (Fig. 
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285). Some sepals of T. obtusiflorum (Fig. 283), T. cyathiferum (Fig. 
286) and T. grayi (Fig. 287) have several teeth, each with a vein. 
Primary leaves range from completely looped (T. aureum. Fig. 178), 
through craspedodromous distally and looped proximally (T. pilulare. Fig. 
179A), to completely craspedodromous (T. balansae. Fig. 179B). In T. 
balansae the trifoliolate leaves are completely craspedodromous, T. pilu­
lare has trifoliolate leaves with looped veins only proximally, T. aureum 
has trifoliolate leaves (Fig. 179) with craspedodromous veins distally, 
and looped veins proximally. Primary leaves of T. alpestre have entire 
margins and each lateral vein tapers and anastomoses with the nearest 
distal lateral vein, while the trifoliolate leaves are dentate and craspe­
dodromous. Trifoliolate leaves of T. tridentatum are either entire or 
dentate, or a combination of both, yet the primary leaves are dentate and 
craspedodromous. 
These instances should be regarded as exceptions; more commonly the 
venation of trifoliolate leaves is similar to that of primary leaves. 
Looped lateral veins occupy more of the primary lamina than the trifolio­
late lamina of the same species; species with completely craspedodromous 
trifoliolate leaves usually have primary leaves with looped and anasto­
mosed lateral veins, at least in the proximal portion. 
Cotyledons in Trifolium (Appendix II) are similar to cotyledons in 
the other five genera, as shown in T. spumosum (Fig. 210), T. stenophyllum 
(Fig. 211), T. physodes (Fig. 212), T. pallidum (Fig. 213), T. tridentatum 
(Fig. 214), T. desvauxii (Fig. 215) and T. diffusum (Fig. 216). 
Parochetus: A monotypic genus consisting of P. communis. The foliar 
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venation pattern varies from leaflets with entire margins to those with 
some leaflets with entire, and some with denticulate, margins. Brachydo­
dromous patterns occur with entire margins (Fig. 269, 305). Marginal 
teeth occur occasionally, with veins terminating only in the larger ones. 
The smaller teeth in P. communis (Fig. 304) resemble those of Soemmeringia 
and Stylosanthes (Hedysareae) and also lack veins. In Figure 304, veins 
are exaggerated to emphasize the endings. The venation pattern of den­
ticulate leaflets is intermediate between brachydodromous and dictyodro-
mous. No typical commissural veins were observed, but the minor reticulum 
is well-developed. 
The calyx has fairly prominent venation (Fig. 193, 291) similar to 
that of Lathyrus cicera and L. pseudocicera. Contrary to the original 
description by Hamilton (1825), Parochetus communis has five sepals, not 
four. 
Primary leaves of Parochetus (Fig. 180) have completely anastomosed 
patterns of major veins, and laminar margins are entire. Cotyledon vena­
tion (Appendix II) is entirely looped and anastomosed (Fig. 217). 
Discussion of the Trifolieae 
The Trifolieae is considered to be a natural tribe by several 
authors, except for Ononis, which has dimorphic stamens that resemble 
those of the Genisteae. Bentham and Hooker (1865) placed Ononis in the 
Trifolieae, as did Taubert (1894), who felt, however, that it might be 
intermediate between the Trifolieae and the Genisteae. Hutchinson (1964) 
placed Ononis in its own tribe, Ononideae, between the Vicieae and the 
41 
Trifolieae. 
On the basis of a study of hypocotyl cross sections, Compton (1912) 
reported that Ononis somewhat resembled members of the Genisteae, but 
probably had more in common with the Trifolieae. Cumbie (1960), on the 
basis of stem anatomy, found no evidence to justify separating Ononis 
from the Trifolieae. Except for a superficial similarity. Gams (1923) 
thought that Ononis had nothing in common with the other members of the 
Trifolieae, but neither could he detect any natural connection with the 
Genisteae. 
In this study no evidence was found to support the separation of 
Ononis from the Trifolieae. On the basis of serrate-dentate leaflets 
and craspedodromous venation, Ononis belongs in the Trifolieae rather than 
the Genisteae. One distinct difference from other genera of the Trifol­
ieae is that all the Ononis cotyledons that I cleared had glandular pubes­
cence, while all the other genera had glabrous cotyledons. Lubbock (1892) 
reported that except for Ononis, glandular pubescence on legume cotyledons 
had only been observed in Lespedeza. Glandular pubescence alone would not 
be enough to separate Ononis from the Trifolieae, because Lespedeza un­
questionably is a member of the Hedysareae. 
Parochetus has not been studied closely since Hamilton's original 
description (1825). He listed two species, P. communis with serrate-
dentate margins, and P. major with crenate margins. Entire margins were 
reported by Taubert (1894), while Hutchinson (1964) described the margins 
as sometimes with slight teeth and sometimes denticulate. The specimens 
that I investigated originated in East Africa, and the margins varied from 
entire to denticulate-dentate. The Asian Parochetus could possibly be a 
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different species. Hamilton (1825) gave the number of sepals as four, 
while I consistently counted five. This discrepancy is probably due to 
the fact that two of the calyx lobes are connate more than half their 
length and were counted as one. Hutchinson (1964) reported five calyx 
lobes. Cumbie (1960) reported that Parochetus was the only genus in the 
tribe without some secondary growth. Despite the lack of good craspedo-
dromous venation, I think that Parochetus appears to belong in the Tri-
folieae. 
Based on venation, I found no features to distinguish between Tri-
folium species of the eastern and western hemisphere, or to delimit the 
sub-genera proposed by Hossain (1958), which were based on floral char­
acters . 
Craspedodromous venation in the Trifolieae appears to be derived. 
Evidence to support this is found in those portions of trifoliolate leaf­
lets and bracts with entire margins; in the anastomosed major veins of 
stipules with entire margins of species which have serrate-dentate foliar 
margins ; and in the fact that primary leaves generally have more nearly 
entire margins and more looped major veins than the subsequent leaves. 
Bailey (1956) and Takhtajan (1958) considered primary leaves to be more 
primitive than subsequent leaves. 
Another indication that craspedodromous venation in the Trifolieae 
is derived may be found in the distinction made by Lersten (1963) between 
the abrupt divergence of the branching lateral veins in this tribe and 
the very gradual branching of the laterals in Circaeaster (Foster, 1963) 
and Kingdonia (Foster, 1959). In true dichotomous systems, vein branches 
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diverge gradually, while in derived venation patterns veins diverge 
abruptly. 
Serrate-dentate margins in the Trifolieae also appear to be derived. 
Extensive surveys conducted by Bailey and Sinnot (1915) and Berry (1916) 
have shown that serrate-dentate margins rarely occur in tropical, arctic, 
or alpine climates, but that they are very numerous in regions with warm 
summers and cold winters. They concluded that entire margins are primi­
tive, other margins advanced. Isely" considers the few members of the 
Trifolieae with entire margins to be primitive, and agrees that serrate-
dentate margins are derived. Wherever the closest affinities of the 
tribe lie, Dalbergieae (Gams, 1923), Galegeae (Tischler, 1929), or the 
Galegeae complex (Turner and Fearing, 1959), no serrate-dentate margins 
exist in any of these tribes. 
My observations lead me to conclude that the Trifolieae, including 
Ononis and Parochetus, is a natural taxon. The craspedodromous venation 
appears to be derived from a pattern with looped major veins. Serrate-
dentate margins, which invariably accompany the craspedodromous pattern, 
probably evolved at the same time from leaves with entire margins. 
Venation Patterns in the Genisteae 
The Genisteae comprises about 950 species in 45 genera. Nineteen 
genera and 76 species were examined (Chart 6; Appendix I), including 24 
*Isely, D., Department of Botany, Iowa State University, Ames, Iowa. 
Private communication concerning Trifolieae. 1967. 
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species of Cytisus and 22 species of Genista. 
Three types of venation patterns were found: brachydodromous, 
dictyodromous and camptodromous. In most species, more than one type of 
pattern occurs in the same lamina, with camptodromous proximal veins and 
brachydodromous distal veins. No overlapping of patterns was found in 
species with dictyodromous venation. Craspedodromy and commissural veins 
were not encountered in the tribe, and leaflets of all species have entire 
margins. _ -
Leaflets and calyces of Cytisus austriacus (Fig. 321, 322) and C^. 
scoparius (Fig. 323, 324) are typical for this genus, and G. halleri (Fig. 
325, 326) and G. sericea (Fig. 327, 328) for Genista. A high degree of 
fusion of calyx lobes occurs in both genera. In Genista halleri (Fig. 
326)', G. sericea (Fig. 328) and Cytisus scoparius (Fig. 324) the calyx 
consists of two major lobes, one formed by two sepals, and the other by 
three sepals, connate nearly to their apices. In Cytisus austriacus 
(Fig. 322) this fusion is more extreme: two calyx lobes, each represent­
ing a sepal; the third calyx lobe represents the other three fused sepals. 
Discussion of the Genisteae 
The primary purpose for surveying the Genisteae was to see if a vena­
tion pattern similar to Ononis occurs. As pointed out in the discussion 
of the Trifolieae, some investigators feel that Ononis belongs in the 
Genisteae rather than the Trifolieae. Isely* mentioned that Cytisus and 
*Isely, D., Department of Botany, Iowa State University, Ames, Iowa. 
Private communication concerning Ononis. 1967. 
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Genista resemble Ononis in most features, except that the latter has 
serrate leaflets and a pod usually enclosed in the calyx. These genera 
were therefore thoroughly surveyed. 
In all species of the Genisteae examined, the leaflets were entire 
and the major veins fully anastomosed. Calyces of Cytisus and Genista 
differ from those of Ononis in that they contain far fewer prominent 
veins and tend to be more connate. On the basis of these observations, 
I see no significant similarities between Ononis and members of the 
Genisteae. 
Venation Patterns in the Vicieae 
The Vicieae is a small tribe of about 280 species in six genera. 
All the genera and 116 species were investigated (Chart 7; Appendix I), 
and are treated separately below: 
Abrus: Four of the six species were investigated. Leaflets are 
entire, the venation is brachydodromous, and commissural veins are lack­
ing. Illustrated are A. precatorius (Fig. 329) and A. pulchellus (Fig. 
330). 
Cicer: Eight of the 14 species were investigated. Leaflets are 
craspedodromous, without commissural veins, and have dentate margins. Al­
though nearly entire leaflets occur occasionally at the base of new 
shoots (Fig. 332), most leaflets are dentate as illustrated by £, arieti-
num (Fig. 331), C. montbretii (Fig. 333) and Ç. oxyodon (Fig. 334). The 
detailed drawing of C. arietinum (Fig. 311) shows veins ending in the 
teeth, and also the anastomoses. 
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Lathyrus: A genus of about 130 species, of which 54 were investi­
gated. L. angulatus (Fig. 345), L. annuus, L. bijugatus (Fig. 346), L. 
canescens, L. cicera, L. ensifolius, L. graminifolius, L. heterophyllus, 
L. inconspicuus, L. montanus, L. nissolia, L. pallescens, L. pannonicus, 
L. pratensis (Fig. 340), L. pseudocicera, L. pusillus, L. sativus, L. 
sphaericus and L. versicolor have so-called "parallel veins" (Simola, 
1968), combined with dictyodromous venation. Entirely dictyodromous pat­
terns are illustrated by L. brachycalyx (Fig. 337), L. .japonicus (Fig. 
338), L. eucosmos (Fig 339), L. littoralis (Fig. 341), L. hirsutus (Fig. 
342), L. roseus (Fig. 343) and L. vernus (Fig. 344). No commissural veins 
or serrate-dentate margins were encountered. 
Lens : Five of the approximately six species were investigated. All 
leaflets are entire, with camptodromous venation and only rare brachydo-
dromous loops formed by lateral veins in the distal portion of the lamina. 
No commissural veins were encountered. L. lenticula (Fig. 335), and L. 
culinaris (Fig. 336) are typical examples. 
Pisum: Three of the six species were investigated. P. humile (Fig. 
347) and 2- abyssinicum (Fig. 348) possess three or four lateral veins in 
the distal part of the lamina that terminate directly in marginal teeth 
(Fig. 317); veins that terminate in teeth in the rest of the lamina are 
branches from prominent anastomoses of lateral veins. No typical commis­
sural veins occur. 
As in Cicer, anastomosing major veins are well-developed and similar 
in appearance, but with one difference. In P. humile and P. abyssinicum 
veins terminating in the teeth of the proximal three fourths of the lam­
ina arise from the anastomoses of branches from the lateral veins, while 
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the veins terminating in all the laminar teeth of Cicer are laterals or 
their branches. P. humile and P. abyssinicum are intermediate between 
dictyodromous and craspedodromous. P. sativum (Fig. 349) has only looped 
veins, a pattern intermediate between brachydodromous and dictyodromous. 
Vicia: This genus comprises about 120 species, of which 42 were 
investigated. Camptodromous venation was found in 29 species, brachydo­
dromous in 23, and a mixture of camptodromous and brachydodromous in 18 
" species. Only seven species were dictyodromous. Craspedodromous veins 
occurred in four species. 
Leaflets of Vicia species vary in outline. In some there are dis­
tinct marginal teeth along the distal portion, while in others only some 
leaflets have teeth. If teeth are present, some of the lateral veins, 
or their branches, terminate directly in these teeth, giving the upper 
portion of the lamina a craspedodromous appearance, as illustrated by V. 
nana (Fig. 354, 319). V. narbonensis var. serratifolia (Fig. 320) is 
entirely craspedodromous and the margins of its leaflets are dentate. 
The detail of V. leavenworthii (Fig. 318) shows the manner in which lat­
eral veins anastomose when the laminar margins are entire. 
V. narbonensis (Fig. 351) and V. pisiformis (Fig. 362) have many 
anastomosed major veins, creating a dictyodromous pattern indistinguish­
able from that of Pisum sativum (Fig. 349). V. ervilia (Fig. 350), V. 
lathyroides (Fig. 352, 353), V. nana (Fig. 354, 355, 356), V. angusti-
folia (Fig. 357), V. mexicana (Fig. 358), V. onobrychoides (Fig. 359), 
V. truncatula (Fig. 360) and V. leavenworthii (Fig. 361) have typical 
venation patterns. 
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Discussion of the Vicieae 
On the basis of foliar venation patterns, the Vicieae and Trifolieae 
seem to be closely related. Taubert (1894) did not reflect this in his 
system when he placed the Vicieae between the Dalbergieae and the Phaseo-
leae, nor did Gams (1923), who placed the Vicieae between the Hedysareae 
and the Phaseoleae. 
The—venation pattern of Abrus does not fit well in the Vicieae. 
Taubert (1894) and Gams (1923) put Abrus in the Vicieae, while Hutchinson 
(1964) made it the monotypic Abreae, between the Phaseoleae and the 
Vicieae. Hutchinson's arrangement of the tribes reflects no similarities 
on either side of the Abreae, as far as foliar venation patterns are con­
cerned. Surprisingly, Abrus has a venation pattern strongly reminiscent 
of Lespedeza stuvei and certain other species of Lespedeza, and of Teph-
rosia. Further investigation seems necessary to determine the correct 
position for Abrus. 
The distinction between Lathyrus and Vicia is usually based on the 
pattern of trichomes on the style, termed a "beard" (Fernald, 1950). 
In Lathyrus, the beard is on the inner side of the style, while in Vicia 
the beard consists of a tuft or ring of hairs at the apex of the style. 
It is possible to distinguish Lathyrus from Vicia on the basis of foliar 
venation. In Lathyrus, lateral veins are dictyodromous, with secondary 
and tertiary anastomoses. Furthermore, inmost species lateral veins 
occur at sharp angles to the midvein and arch toward the apex, appearing 
similar to parallel venation. In Vicia, the venation pattern is brachy-
dodromous, camptodromous, or a combination of the two. The lateral veins 
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of Vicia occur at much wider angles to the midvein, and secondary and ter­
tiary anastomoses are usually lacking. 
Other than the Hedysareae and Trifolieae, the Vicieae is the only 
tribe in which serrate-dentate leaflet margins were found. The close 
leaflet resemblances between some members of the Vicieae and the Trifolieae 
can be seen in Cicer arietinum (Fig. 311), Vicia nana (Fig. 319), V. nar-
bonensis var. serratifolia (Fig. 320) and Trifolium leibergii (Fig. 313). 
Cicer had marginal dentation in all eight species examined, while 
Vicia and Pisum had some species with entire margins, and some with den­
tate margins. Cicer resembles Ononis in its venation (Gams, 1923) but 
the resemblance is not as close as that between Ononis and the other Tri­
folieae. Well-developed anastomosing veins are present in the Vicieae 
but not in Ononis. In Trifolium leibergii (Fig. 313), however, well-
developed anastomosing veins are present, creating a pattern very similar 
to that of Cicer. Only Hutchinson (1964) appears to be aware of the 
close relationship of the Vicieae and the Trifolieae, since in his system 
the Trifolieae follow the Vicieae. 
Venation Patterns in the Loteae, 
Podalyrieae, Psoraleae and the Sophoreae 
The Loteae consists of eight genera and about 144 species, of which 
five genera and 16 species were investigated (Appendix I). The 
Podalyrieae: about 28 genera and 436 species; 22 genera and 41 species 
were investigated (Appendix I). The Psoraleae: seven genera and about 
570 species; six genera and 18 species were investigated (Appendix I). 
The Sophoreae: about 40 genera and 140 species; 11 genera and 13 species 
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were investigated (Appendix I). 
These four tribes did not receive detailed attention, largely because 
serrate-dentate margins, craspedodromous veins or commissural veins were 
not observed in the species examined. Venation patterns are brachydodro­
mous, camptodromous, combined brachydodromous and camptodromous, or 
dictyodromous. Craspedodromous patterns and commissural veins were not 
observed; all margins are entire; uncinate trichomas are absent. 
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GENERAL DISCUSSION 
As indicated in the introduction, foliar venation patterns in the 
Papilionoideae have received inadequate attention by earlier workers. 
This is probably because the emphasis in taxonomic investigations in the 
Papilionoideae has usually been placed on reproductive structures and 
gross morphology. Venation patterns, frequently plainly visible even in 
uncleared leaves, have gone unmentioned. In existing classification sys­
tems of the legumes, venation features have not been used. 
During this investigation it became evident that venation patterns 
in the Papilionoideae form a continuum. For this reason species delimita­
tion on the basis of venation patterns does not seem feasible. Differ­
ences in venation patterns are of more value at the level of genus and 
tribe. 
Previous workers, on the basis of reproductive structures, agreed 
that the Phaseoleae, Trifolieae and Vicieae (with the exception of Abrus) 
are natural. Foliar venation similarities among members of each of these 
tribes supports their conclusions. These same earlier workers, again on 
the basis of reproductive structures, concluded that the Hedysareae and 
the Galegeae are artificial. The occurrence of various venation patterns 
indicates that artificial elements are present in these tribes. 
- Differences among anastomosed venation patterns are often very slight. 
Brachydodromous patterns only differ from camptodromous patterns because 
in the former each looped lateral vein remains prominent above the rest 
of the venation pattern, while in the latter the loops and their branches 
are less conspicuous. In a dictyodromous pattern, no loops stand out 
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above the minor reticulum, and acrodromous patterns in the Papilionoideae 
appear to be a modification of dictyodromous patterns. The actinodromous 
pattern is found in leaflets of Pachyrrhizus, which are palmately lobed. 
In the lobes of a lamina with an actinodromous pattern, the pattern may 
be any of the above, with the exception of acrodromous. Even the craspe-
dodromous pattern, which at first appears so outstandingly different, is 
part of a continuum, since the major factor determining the presence of 
craspedodromous veins appears to be the presence of laminar dentations. 
Craspedodromous veins and serrate-dentate laminar margins were found 
in three tribes; Hedysareae, Trifolieae and Vicieae. In the Hedysareae 
craspedodromous veins occur only in three species of Lespedeza, in 
Soemmeringia semperflorens, and to a very limited extent in Aeschynomene 
brasiliana. In the latter the craspedodromous veins are small branches 
from completely anastomosed major veins. At the present time the signif­
icance of craspedodromous veins in these three genera is not understood, 
particularly since no other species of Lespedeza and Aeschynomene have 
craspedodromous veins and Soemmeringia is monotypic. 
In the Trifolieae anastomosed major veins are present in all genera 
and most species. In some species, however, the entire pattern is dictyo­
dromous. In the Vicieae all species of Cicer, and some species of Pisum 
and Vicia, have craspedodromous veins. The Vicieae also has species with 
brachydodromous, camptodromous, and dictyodromous venation. Venation pat­
terns of the Vicieae and the Trifolieae seem to indicate that the two 
tribes are related. In this study, craspedodromous veins were observed 
to always terminate in teeth along the laminar margin. The small non-
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vasculated trichome-like teeth of Soemmeringia semperflorens, Aeschy-
nomene brasiliana and certain species of Stylosanthes cannot be consid­
ered to belong in the category of true teeth with a vascular supply. 
Patterns without craspedodromous major veins occur in the Phaseoleae, 
Galegeae, Dalbergieae, Genisteae, and the bulk of the Hedysareae. The 
Phaseoleae are characterized by venation patterns that are camptodromous, 
brachydodromous, or a combination of these. All major veins are promi­
nent to the laminar margin, and commissural veins form an important part 
of the total pattern. Patterns in the Phaseoleae are remarkably homogen­
eous, seemingly indicating that the tribe is natural. 
Members of the Hedysareae have patterns that are brachydodromous, 
camptodromous, a combination of these two, dictyodromous, or craspedodro­
mous as mentioned above. Several genera possess venation features simi­
lar to the Phaseoleae. Chromosome numbers, where known, also support 
close alignment of these particular members of the Hedysareae with the 
Phaseoleae. In addition, uncinate trichomes were encountered only in 
the Hedysareae and Phaseoleae, and only in genera of the Hedysareae resem­
bling the Phaseoleae. On the basis of venation patterns the Hedysareae, 
as currently delimited, appears to be an artificial tribe. 
The Galegeae and the Dalbergieae have venation patterns that are 
camptodromous, brachydodromous, or a combination of these. Several gen­
era in these two tribes possess venation features similar to the Phaseo­
leae, but considerations such as habit and fruit morphology have prevented 
them from being aligned with the Phaseoleae. Moreover, I consider the 
presence of only straight trichomes in the Galegeae and the Dalbergieae 
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to be of significance. The Dalbergieae appears to be a natural tribe, and 
should probably be maintained. The Galegeae, however, appears to be arti­
ficial; many of its genera should probably be realigned with other tribes, 
and several seem to belong in the Dalbergieae. 
The Genisteae has patterns that are brachydodromous, camptodromous, 
a combination of these two, or dictyodromous. Venation patterns seem to 
indicate that the tribe is natural. 
Despite the frequent lack of clear cut differences between the several 
venation types, venation patterns in the Papilionoideae are useful for 




The venation patterns of leaves (and cotyledons, calyces, bracts and 
stipules in many taxa) of 213 genera and 1214 species in the Papilionoid-
eae (Leguminosae) were studied by means of cleared leaves. 
Special attention was given to the seven tribes in which serrate-
dentate margins, craspedodromous veins, commissural veins, and uncinate 
trichomes were found to occur. Brachydodromous and camptodromous vena­
tion patterns, or a combination of the two, occur in a majority of the 
tribes, and are associated with entire leaflet margins. Dictyodromous 
venation is widespread only in one tribe (Vicieae), which also has entire 
margins. Craspedodromy is largely confined to the Trifolieae, in which 
the lateral veins terminate in marginal teeth. Craspedodromous veins are 
present to a small extent in two other tribes (Hedysareae and Vicieae). 
In one of these (Vicieae), craspedodromy may occur in combination with 
dictyodromous venation. All leaves possess a minor reticulum. Uncinate 
trichomes are present in only two tribes (Phaseoleae and Hedysareae). 
Differences in venation patterns between genera within tribes con­
sidered to be natural are usually not great. Greater intergenetic dif­
ferences occur in tribes considered to be artificial. Specific differ­
ences within a genus occur only to a limited extent. 
Fig. 1-11. Leaflets in the Phaseoleae.--Fig, 1, 2. Vigna cylindrlca. 
--Fig. 3. Rhynchosia priiiglei.--Fig. 4. Dunbaria fuxsa.--Fig. 5. Apios 
americana.—Fig. 6. Eriosema rufum.--Fig. 7. Minkelersia galactoides.--
Fig. 8. Fagelia bituminosa.--Fig. 9. Dioclea glycinoides.--Fig. 10. 
Amphicarpa africana.--Fig. 11. Hesperothamnus pentaphyllus. 
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Fig. 12-22. Leaflets in the Phaseoleae.--Fig. 12. Phaseolus 
vulgaris.--Fig. 13. Dolichos lablab.--Fig. 14. Canavalia maritima 
--Fig. 15. Kennedya fredwoodii.—Fig. 16. Phaseolus sinuatus.--
Fig. 17. Rhynchosia americana.--Fig. 18. R. texana.--Fig. 19. 
Calopogonium galactoides.--Fig. 20. Galactia tenuifolia.--Fig. 21 
G. regularis.—Fig. 22. Erythrina herbacea. 
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Fig. 23-36. Leaflets in the Phaseoleae.—Fig. 23. Hardenbergia 
comptoniana.--Fig. 24. Clitoria virginiana.—Fig. 25. Cologania 
longifolia.--Fig. 26. Galactia angustifolia.—Fig. 27, 28. Fhaseolus 
heterophyllus.—Fig. 29. Endomallus spirei.—Fig. 30, 31, Hiaseolus 
rotundifolius.—Fig. 32. Pachyrrhizus angulatus.—Fig. 33. Phaseolus 
suberosus.--Fig. 34. Clitoria mariana.—Fig. 35. Cologania lemmonii. 
--Fig. 36. Periandra dulcis. 

Fig. 37-69. Leaflets in the Hedysareae.--Fig. 37. Hedysarum 
alpintim.—Fig. 38. Ebenus pinnata.--Fig. 39. Chapmannia floridana. 
—Fig. 40. Smithia sensitiva.--Fig. 41. Onobrychis montana.--Fig. 42. 
0. crista-gallii.—Fig. 43. Stylosanthes calicola.--Fig. 44. Zornia 
bracteata.—Fig. 45. Discolobium pulchellum.—Fig. 46. Coronilla 
coronata.--Fig. 47. minima.--Fig. 48. Scorpiurus muricatus.--
Fig. 49. Arachis hypogaea.--Fig. 50. Pictetia angustifolia.--Fig. 51. 
squamata.--Fig. 52. Amicia zygomeris.--Fig. 53. Poiretia scandens. 
--Fig. 54. Chaetocalyx pubescens.—Fig. 55. £. brasiliensis.—Fig. 56. 
Fhylaceum bracteosum.—Fig. 57. Aeschynomene brasiliana.--Fig. 58. 
Geissaspis drepanocephala.—Fig. 59. G. cristata.--Fig. 60. Taverniera 
schimperi.—Fig. 61. T, mummularia.--Fig. 62. Soemmeringia semper-
florens.--Fig. 63. Lespedeza stricta.--Fig. 64. L. stipulacea.--
Fig. 65. L. striata.--Fig. 66. L. buergeri.--Fig. 67. L. viatorum. 
--Fig. 68. L. stuvei.--Fig. 69. L. longifolia. 

Fig. 70-88. Leaflets in the Hedysareae.--Fig. 70. Lespedeza hirta. 
--Fig. 71. L. juncea.--Fig. 72. L. tomentosa.—Fig. 73. L. angusti-
folia.--Fig. 74. L. texana.--Fig. 75. Nissolia fruticosa.--Fig. 76. 
N. wislizenii.--Fig. 77. N. confertiflora.--Fig. 78. Arthroclianthus 
deplanchei.--Fig. 79. Pycnospora lutescens.--Fig. 80. P. hedysaroides. 
--Fig. 81. Leptodesmia congesta.--Fig. 82. Desmodium striatum.--Fig. 83. 
D. sessilifolium.--Fig. 84. D. subspicatum.—Fig. 85. D. uncinatum.--
Fig. 86. D. tweedyi.--Fig. 87. D. hirtum.—Fig. 88. D. amens. 

Fig. 89-100. Leaflets in the Hedysareae.—Fig. 89. Desmodium 
strobilaceiim.- -Fig. 90. D. wrightii.--Fig. 91. D. guadalajaranum. 
—Fig. 92. D. grahamii.—Fig. 93. D. triflorum.—Fig. 94. Alysicarpus 
glumaceus.--Fig. 95. A. vaginalis.--Fig. 96. A. rugosus.--Fig. 97, 98. 
Lourea vespertilionis.--Fig. 99. Mecopus nidulans.--Fig. 100. Desmodium 
macrostachyum. 
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Fig. 101-105. Leaflets in the Hedysareae and Galegeae.--Fig. 101. 
Desmodium grande.--Fig. 102. Ougeinia dalbergioides.--Fig. 103. Uraria 
picta.--Fig. 104. Platysepalum pulchrum.—Fig. 105. Pseudarthria 
hookeri. 
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Fig. 106-115. Details of leaflets in the Hedysareae and Phaseoleae. 
—Fig. 106. Ougeinia dalbergioides.--Fig. 107. Uraria picta.--Fig. 108. 
Pseudarthria hookeri.--Fig. 109. Stylosanthes guvanensis.--Fig. 110. 
Arachis hvpogaea.--Fig. 111. Aeschynomene brasiliana.--Fig. 112. Stylo­
santhes vis cos a.—Fig. 113. calicola.--Fig. 114. Soeinmeringia 
semperflorens.--Fig. 115. Platyscyamis regnellii. 

Fig. 116-129. Leaflets in the Galegeae.--Fig. 116. Gliricidia 
senium.--Fig. 117. G. meistophylla.--Fig. 118. Willardia obovata.--
Fig. 119. W. eriophylla.--Fig. 120. Wisteria macrostachys.--Fig. 121. 
W. frutescens.--Fig. 122. Millettia aboensis.--Fig. 123. M. caffra. 
--Fig. 124. Robinia pseudoacacia.--Fig. 125. Galega officinalis.— 
Fig. 126. G. orientalis.--Fig. 127. Tephrosia onobrychoides.--Fig. 128. 
T. spicata.--Fig. 129. T. chrysophylla. 
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Fig. 130-133. Leaflets in the Phaseoleae, Dalbergieae, and Galeg 
--Fig. 130. Centrosema plumieri.--Fig. 131. Mastersia borneensis.--




Fig, 138-149. Leaflets of Ononis.—Fig. 138, 139. 0. tridentata. 
--Fig. 140. 0. serrata.--Fig. 141. 0. viscosa.--Fig. 142. 0. pubes-
cens.--Fig. 143. 0. speciosa.--Fig. 144. 0. rotundifolia.--Fig. 145. 
0. monophylla.--Fig. 146. 0. angustissima.—Fig. 147. 0. natrix.— 
Fig. 148. 0. cenisia.—Fig, 149. 0. ps eudocephalantha. 
Fig. 150-162. Calyces of Ononis.--Fig. 150. 0. brevifolia.— 
Fig. 151. 0. rotundifolia.--Fig. 152. 0. fruticosa.—Fig. 153. 
0. adenotricha.--Fig. 154. 0. viscosa.--Fig. 155. 0. tridentata.--
Fig. 156. 0. pseudocephalantha.--Fig. 157. 0. pubescens.--Fig. 158. 
0. crispa.--Fig. 159. 0. arbores cens.--Fig. 160. 0. dentata,— 
Fig. 161. 0. natrix.--Fig. 162. 0. spinosa. 
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Fig. 163-193. Primary leaves, trifoliolate leaflets, bracts, 
sepals, and stipules in the Trifolieae.--Fig. 163. Ononis natrix, 
primary leaf.—Fig. 164. 0. adenotricha, primary leaf.—Fig. 165. 
0. viscosa, primary leaf.—Fig. 166. 0. natrix, bract,--Fig. 167. 
0. viscidula, bract.--Fig. 168. 0. speciosa, bract.--Fig. 169, 170, 
171. 0. biflora, leaflets.--Fig. 172. Trigonella polycerata, primary 
leaf.--Fig. 173, T. caerulea, primary leaf.--Fig. 174. T. arcuata, 
primary leaf.—Fig. 175. T. gladiata, primary leaf.--Fig. 176. Tri-
folium ukingense, leaflet.—Fig. 177. T. dasyphyllum, leaflet.--
Fig. 178. T. aureum, primary leaf.--Fig. 179. T. aureum, leaflet.--
Fig. 179A. T. pilulare, primary leaf.--Fig. 179B. T. balansae, pri­
mary leaf.--Fig. 180. Parochetus communis, primary leaf.--Fig. 181. 
Ononis natrix, sepal.--Fig. 182. 0. adenotricha, sepal.--Fig. 183. 
Trigonella spicata, sepal.--Fig. 184. T. monantha, sepal.--Fig. 185. 
Medicago carstiensis, sepal.--Fig. 186. M. hemicycla, sepal.--Fig. 187. 
M. s at iva, sepal.--Fig. 188. Melilotus officinalis, sepal.--Fig. 189. 
M. siculus, sepal.—Fig. 190. M. segetalis, sepal.--Fig. 191. Trifolium 
aureum, stipule.--Fig. 192. %. badium, stipule.--Fig. 193. Parochetus 
communis, sepal. 
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Fig. 194-217. Cotyledons of the Trifolieae.--Fig. 194. Ononis 
natrix.--Fig. 195. 0. speciosa»--Fig. 196. 0. viscosa.--Fig. 197. 
0. broteriana.--Fig. 198. Trigonella caelesyriaca.—Fig. 199. T. 
caerulea.—Fig. 200. T. gladiata.--Fig. 201. T. comiculata.- -Fig. 202. 
Medicago murex.--Fig. 203. M. rigidula.--Fig. 204. M. praecox.--
Fig. 205. M. hemicycla.--Fig. 206. Melilotus neapolitanus.--Fig. 207. 
M. segetalis.--Fig. 208. M. albus.--Fig. 209. M. officinalis.—Fig. 
210. Trifolium spumosum.--Fig. 211. T. stenophylliim.--Fig. 212. T. 
physodes.—Fig. 213. T. pallidum.—Fig. 214. T. tridentatum.—Fig. 215. 
T. desvauxii.--Fig. 216. T. diffusum.--Fig. 217. Parochetus communis. 

Fig. 218-237. Leaflets of Trigonella (bracts in Fig. 222); leaflets 
of Medicago and Melilotus.--Fig. 218. Trigonella caelesyriaca.--Fig. 219. 
T. caerulescens.—Fig. 220, 221. T. polycerata.--Fig. 222. T. brachy-
odon, bracts.--Fig. 223. brachyodon.--Fig. 224. Medicago falcata.--
Fig. 225. M. hemicycla.—Fig. 226. M. soleirollii.—Fig. 227. M. sativa. 
--Fig. 228. M. praecox.--Fig. 229. M. intertexta.--Fig. 230. M. 
ciliaris.—Fig. 231. M. carstiensis.--Fig. 232. Melilotus italiens.--
Fig. 233. M. speciosus.--Fig. 234. M. segetalis.--Fig. 235. M. siculus. 
—Fig. 236. M. viridula.--Fig. 237. M. albus. 
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Fig. 238-254. Leaflets of Trifolium.--Fig. 238. T. depauperatum. 
--Fig. 239. procumbens.--Fig. 240. T. agrarium.--Fig. 241. T. 
badium.--Fig. 242. T. mercedense.—Fig. 243. T. andersonii.--Fig. 244. 
T. beckwithii.—Fig. 245. T. diffusum.--Fig. 246. T. neolagopus.--
Fig. 247. T. arvense.--Fig. 248. T. desvauxii.--Fig. 249. T. rubans. 
--Fig. 250. T. monoense.--Fig. 251, 252. T. bracteolatum.--Fig. 253. 
T. dasyphyllum.--Fig. 254. T. attenuatum. 
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Fig. 255-269. Leaflets of Trifolium and Parochetus.--Fig. 255. 
Trifolium spumosum.—Fig. 256, T. parryi.--Fig. 257. T. fucatum.--
Fig. 258, 259. T. nigrescens.--Fig. 260, 261, 262. T. petrisavii.--
Fig. 263. %. scabrum.--Fig. 264. %. howellii.--Fig. 265. %. bolanderi. 
--Fig. 266, 267, 268. tridentatum.--Fig. 269. Parochetus communis. 

Fig. 270-291. Calyces of Trifolium and Parochetus.--Fig. 270. 
Trifolium agrarium.—Fig. 271. T, badium.- -Fig. 272. T. procumbens. 
--Fig. 273. T. nigrescens.- -Fig. 274. T. stellattim.--Fig. 275. 
T. scutatum.--Fig. 276. T. depauperatum.--Fig. 277. T. fucatum. 
--Fig. 278. T. beckwithii.—Fig. 279. T. bolanderi.—Fig. 280. 
T. parryi.--Fig. 281. T. andersonii.—Fig. 282. T. appendiculatum. 
--Fig. 283. T. obtusiflorum.--Fig. 284. T. tridentatum.--Fig. 285. 
T. beiariense.—Fig. 286. T. cyathiferum.--Fig. 287. T. grayi.--
Fig. 288. T. dasyphyllum.--Fig. 289. T. attenuatum.--Fig. 290. 
T. mercedense.--Fig. 291. Parochetus communis. 

Fig. 292-311. Details of leaflets in the Trifolieae, Hedysareae, 
Vicieae.--Fig. 292. Ononis adenotricha.--Fig. 293. 0. speciosa.--
Fig. 294, 295. Trigonella polycerata.--Fig. 296, T. caelesyriaca.— 
Fig. 297. T. stellata.--Fig. 298. Medicago falcata.--Fig. 299. M. 
praecox.--Fig. 300. M. sativa.--Fig. 301. M. caerulea.--Fig. 302. 
Melilotus elegans.--Fig. 303. M. infestus.--Fig. 304, 305. Parochetus 
communis.—Fig. 306. Trifolium bejariense»--Fig. 307. Lespedeza 
striata.--Fig. 308. Trifolium dalmaticum.--Fig. 309. Melilotus viridula. 
--Fig. 310. Trifolium formosum.--Fig. 311. Cicer arietinum. 

Fig. 312-320. Detail of Ononis cotyledon; details of leaflets of 
Trifolium. Pisum and Vicia.--Fig. 312. Ononis reclinata, cotyledon.--
Fig. 313. Trifolium leibergii.--Fig. 314. T. arvense.--Fig. 315. 
T. andersonii.--Fig. 316. T. dasyphyllum.--Fig. 317. Pisum humile.--
Fig. 318. Vicia leavenworthii.--Fig. 319. V. nana.--Fig. 320. V. 
narbonensis var. serratifolia. 

Fig. 321-346. Leaflets of Cytisus and Genista (calyces in Fig. 
322, 324, 326, 328); leaflets of Abrus, Cicer, Lens, and Lathyrus.— 
Fig. 321. Cytisus austriacus.--Fig. 322. C. austriacus, calyx.--
Fig. 323. C. scoparius.--Fig. 324. Ç. scoparius, calyx.—Fig. 325. 
Genista halleri.--Fig. 326. G. halleri, calyx.—Fig. 327. G. sericea. 
--Fig. 328. G. sericea, calyx.—Fig. 329. Abrus precatorius.--Fig. 
330. A. pulchellus.--Fig. 331, 332. Cicer arietinum.--Fig. 333. 
C. montbretii.—Fig. 334. C. oxyodon.--Fig. 335, Lens lenticula.--
Fig, 336. L. culinaris.--Fig. 337. Lathyrus brachycalyx.--Fig. 338. 
L. japonicus.--Fig. 339. L. eucosmos.—Fig. 340. L. pratensis.--
Fig. 341. L. littoralis.--Fig. 342. L. hirsutus.—Fig. 343. L. 
roseus.--Fig. 344. L. vernus.--Fig. 345. L. angulatus.--Fig. 346. 
L. bijugatus. 
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Fig. 347-362. Leaflets of Pisum and Vicia.--Fig. 347. Pisum humile. 
--Fig. 348. 2- abyssinicum.--Fig. 349. P. sativum.--Fig. 350. Vicia 
ervilia.--Fig. 351. V. narbonensis.--Fig. 352, 353. V. lathyroides.--
Fig. 354, 355, 356. V. nana.--Fig. 357. V. angustifolia.--Fig. 358. 
V. mexicana.—Fig. 359. V. onobrychoides.--Fig. 360. V. truncatula. 
--Fig. 361. V. leavenworthii.--Fig. 362. V. pisiformis. 
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Fig. 363-370. Venation types.--Fig. 363. Craspedodromous.--
Fig. 364. Semi-craspedodromous. Arrow indicates incompletely 
craspedodromous vein.--Fig, 365. Brachydodromous.--Fig. 366. 
Camptodromous.--Fig. 367. Dictyodromous.--Fig. 368. Acrodromous. 
--Fig. 369. Actinodromous.--Fig. 370. Campylodromous. 
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Amphicarpa africana + + + 
(Fig. 10) 
A. bracteata + + + 
Apios americana + + + + 
(Fig. 5) 
A. tuberosa + + + + 
Butea frondosa + + + 
Cajanus indicus + + + 
Galopogonium coeruleum + + + 
C. galactoides + + + 
(Fig. 19) 
Camptosema paraguariense + + 
Canavalia gladiata + + + 
C. maritima + + + 
(Fig. 14) 
G. septentrionalis + + + 
Cantharospermum scarbaeoides + + 
Centrosema plumierii + + + 
(Fig. 130) 
Cleobulea multiflora + + + 
Clitoria glicinoides + + 
C. laurifolia + + 
C. mariana + + 
(Fig. 34) 
C, ternatea + + + 
C. virginiana + + 
(Fig. 24) 
Cologania angustifolia + + 
C. intermedia + + + + 
C. jaliscana + + + + 
G. lemmonii + + 
(Fig. 35) 
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Cologania longifolia + + + 
(Fig. 25) 
C. pulchella + + + 
Cratylea dichrona + + + 
Dioclea glycinoides + + 
(Fig. 9) 
Dôlichos biflorus + + + 
D. lablab + + + 
(Fig. 13) 
Dumasia forrestii + + + 
Dunbaria fuxsa + + + 
(Fig. 4) 
Endomallus spirei + + + 
(Fig. 29) 
Eriosema diffusum + + 
E. rufum + + 
(Fig. 6) 
Erythrina crista-gallii + + + 
E, herbacea + + + 
(Fig. 22) 
Fagelia bituminosa + + + 
(Fig. 8) 
Galactia angustifolia + + 
(Fig. 26) 
G. multiflora + + 
G. pinetorum + + 
G. regularis + + + 
(Fig. 21) 
G. tenuifolia + + + 
(Fig. 20) 
G. volubilis + + + 
Go wrightii + + 
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marginal vein all around 
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Platyscyamus regnellii + + + 
, (Fig. 115) 
Psophocarpus palustris + + + 
Pueraria thunbergiana + + + 
Rhynchosia americana + + + + 
(Fig. 17) 
R. galactioides + + + + 
R. latifolia + + + 
R. minima + + + + 
R. parvifolia + + 
R. pringlei + + + 
(Fig. 3) 
R. reniformis + + + 
R. reticulata + + 
R. texana + + + 
(Fig. 18) 
R. tomentosa + + + + 
R. usambarensis + + + 
R. woodii + + + + 
Shuteria anomala + + + 
Spatholobus sanguineus + + + + 
Sphenostylis angustifolius + + 
Strongylodon macrobotrys + + + 
Strophostylus helvola + + + + 
S. leiosperma + + + 
S. pauciflora + + + 
Teramnus uncinatus + + 
Vigna angustifolia + + 
V. cylindrica + + + 
(Fig. 1, 2) 
V. mariana + + + 
V. luteola + + 
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Desmodium triflorum + + + + 
(Fig. 93) 
D. tweedyi + + + + 
(Fig. 86) 
D. uncinatum + + + + 
(Fig. 85) 
D, wrightii + + + + 
(Fig. 90) 
Discolobium pulchellum + 
(Fig. 45) 
Ebenus pinnata + + 
(Fig. 38) 
Eversmannia hedesaroides + 
Geissaspis cristata + + 
(Fig. 59) 
G. drepanocephala + + 
(Fig. 58) 
Rallia virgata + 
Hedysarum alpinum + 
(Fig. 37) 
H, coronarium + 
Hippocrepis ciliata + 
H. comosa + 
Ho unisiliquosa + 
Leptodesmia congesta + + + 
(Fig. 81) 
Lespedeza angustifolia + + 
(Fig. 73) 
L. bicolor + + 
L. buergeri + + 
(Fig. 66) 
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marginal vein all around 
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Pseudarthria hookeri + + + 
(Fig. 105, 108) 
Pycnospora hedysaroides + + + + 
(Fig. 80) 
P. lutes cens + + + + 
(Fig. 79) 
Scorpiurus muricatus + 
(Fig. 48) 
S. sulcatus + 
Smithia sensitiva + 
(Fig. 40) 
Soemraeringia sèmperflorens + + 
(Fig. 62, 114) 
Stylosanthes biflora + + 
S. calcicola + 
(Fig. 43, 113) 
S. guyanensis + 
S. hamata + 
S. mexicana + 
S. mucronata + 
S. viscosa + + 
(Fig. 112) 
Taverniera mummularia + 
(Fig. 61) 
T. schimperi + 
(Fig. 60) 
Uraria picta + + + 
(Fig. 103, 107) 
Zornia bracteata + 
(Fig. 44) 
Z. diphylla + + 
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Astragalus 220 spp. + 
Barbieria polyphylla + 
B. sp. + 
Biserrula policinus + 
Brongniartia intermedia + + 
B. nudiflora + + 
Caragana arborescens + 
C. aurantiaca + 
C. frutex + 
Clianthus puruceus + 
Colutea arborescens + 
Corynella paucifolia + 
Goursetia axillaris + 
C. microphylla + 
Cracca mollis + + 
Daubentonia punicea + 
Diphysa floribunda + 
D. robinioides + 
Galega officinalis + 
(Fig. 125) 
G. orientalis + 
(Fig. 126) 
Genistidium dumosum + 
Gliricidia meistophylla + 
(Fig. 117) 
G. sepium + + 
(Fig. 116) 
Glycyrrhiza astragalina + 
G. glabra + 
G. glandulifera + + 
G. lepidota + + 
Chart 3. Galegeae 
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Oxytropis podocarpa + 
0. riparia + 
0. sericea + 
0. splendens + 
0. uralensis + 
0. viscida + 
Peteria scoparia + 
P. thompsonae + 
Platysepalum chevalieri + + + 
P. inopinaturn + + + 
P. pulchrum + + + 
(Fig. 104) 
P. violaceum + + + + 
Poecilanthe amazonica + + + + 
(Fig. 133) 
P. effusa + + + + 
Poissonia hypoleuca + 
P. orbicularis + 
Poitaea galegoides + 
Robinia hartwigii + + 
R. hispida + + + 
R. neomexicana + + + 
R. pseudoacacia + + 
(Fig. 124) 
R. viscosa + + 
Sabinea carinalis + 
S. florida + 
S. punicea + 
Sesbania arabica + 
S. emerus + 
S. longifolia + 
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Smirnowia turkestanica + 
Sphaerophysa sp. 4-
Swainsonia galegifolia + 
S. microphylla + 
Sylitra biflora + 
Tephrosia chrysophylla + 
(Fig. 129) 
T. hispidula + 
T. onobrychoides + + 
(Fig. 127) 
T. spicata + 
(Fig. 128) 
T. virginiana + 
Willardia eriophylla + + 
(Fig. 119) 
W. mexicana + + 
W. obovata + + 
(Fig. 118) 
Wisteria floribunda + + 
W. frutescens + + 
(Fig. 121) 
W. macros tachys + + 
(Fig. 120) 
W. sinensis + + 
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Andira inermis + 
Behaimia cubensis + 
Bergeronia sericea + + 
Centrolobium yavizanum + + 
(Fig. 136) 
Coumarouna panamensis + + 
Dalbergia amerimnum + + 
D. glomerata + + 
Drepanocarpus lunatus + 
Euchresta trifoliolata + 
Geoffraea superba + 
Hymenolobium heterocarptun + 
Inocarpus fagiferus + + + 
Lonchocarpus glaucifolius + + 
L. sericeus + + 
(Fig. 135) 
Machaerium multifoliatum + 
Ostryocarpus riparius + + 
(Fig. 132) 
Piscidia piscipula + + 
(Fig. 137) 
Pterocarpus brenanii + + 
(Fig. 134) 
Pterodon pubescens + 
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marginal vein all around 
marginal vein proximal 
serrate-dentate margin 
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Medicago obscura + + 
M. orbicularis + + 
M. pentacyclos + + 
M. pironae + + 
M. platycarpa + + 
M. polyiaorpha + + 
M. praecox + + 
(Fig. 228) 
M. prostrata + + 
M. rigidula + + 
M. rotata + + 
M. rugosa + + 
M. ruthenica + + 
M. sativa + + + 
(Fig. 227) 
M, scutellata + + 
M, soleirollii + + 
(Fig. 226) 
M. striata + + 
M. suffruticosa + + 
M. ternata + + 
M. tianschanica + + 
M. tribuloides + + 
M. truncata + + 
M. tuberculata + + 
M. turbinata + + 
M. willdenowii + + 
Melilotus albus + + 
(Fig. 237) 
M. altissimus + + 
M. arvensis + + 
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Melilotus caerulea + + 
M. dentatus + + 
M. elegans + + 
M. gracilis + + 
M. indicus + + 
M. infestas + + 
M. italicus + 
(Fig. 232) 
M. macrorrhizus + + 
M. messanensis + + 
M. neapolitanus + + 
M. officinalis + + 
M. paluster + + 
M. parviflorus + + 
M. segetalis + + 
(Fig. 234) 
M. siculus + + 
(Fig. 235) 
M. speciosus + + 
(Fig. 233) 
M. sulcatus + + 
M. tauricus ' + + 
M. viridula + + 
(Fig. 236) 
M. vulgaris + + 
M. wolgicus + + 
Ononis adenotricha + + 
0. alopecuroides + + 
0. angustissima + + 
(Fig. 146) 
0. antiquorum + + 
0. arachnoidea + 4. 
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Ononis aragonensis + + 
0. arborescens + + 
0. arenaria + + 
0. arvensis + + 
0. barbata + + 
0. biflora + + 
(Fig. 169, 170, 171) 
0. bourgaei + + 
0. breviflora + + 
0. broteriana + + 
0. campestris + + 
0. carnea + + 
0. cenisia + + 
(Fig. 148) 
0. cephalotes + + 
0. columnae + + 
0. crispa + + 
0. crotalarioides + + 
0. dentata + + 
0. diacantha + + 
0. diffusa + + 
0. euphrasioefolia + + 
0. foetens + + 
0. fruticosa + + 
0. hebecarpa + + 
0. hircina + + 
0. hispanica + + 
0. hispida + -j-
0. hybrida + + 
0. ins ignis + + 
0. laxiflora + + 
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Ononis leiosperma + + 
0. leucotricha + + 
0. macrophylla + + 
0. masquilleri + + 
0. minutissima + + 
0. mitis + + 
0. mitissima + + 
0. mollis + + 
0. monophylla + + 
(Fig. 145) 
0. munbyana + + 
0. natrix + + 
(Fig. 147) 
0. oligophylla + + 
0. ornithopodioides + + 
0. pendula + + 
0. picardii + + 
0. picta + + 
0. pinguis + + 
0. polyclada + + 
0. polysperma + + 
0. procurrens + + 
0. psammophila + + 
0. pseudocephalantha + + 
(Fig. 149) 
0. pseudohircina + + 
0. pubescens + + 
(Fig. 142) 
0. pungens + + 
0. pusila + + 
Chart 5 (Continued) 
122 
T? G P r-4 0 0 0 •H 
u e tJO ca •H 
X 
U CO CO I—1 o B C T—1 L4 CO CO «H (Q a 0) 3 3 CO Q) w O O CO CO CO p > C c CO 3 3 3 o •H •H u 0 o CO O B 1—1 CU <D C K U E 3 B o cQ > > QJ 
T) T) o 0 o k Tli 
O o h u E u T3 0 r—I 1-4 1 
XJ "0 rQ o 13 O CO cq CO (U 
<u o o o 1—4 CO a a w 
a 4J TD c >> •H •H •H CO CO U 4J & 0 •H a 60 Ù0 0 CO o B 4-J 6 J-l U >4 •H CO O U CO O cQ CO 0) 
o rO T) u cd CO u o E B CO 
Ononis ramosissima + + 
0. reclinata + 
0. repens + 
0. rotundifolia 4- + 
(Fig. 144) 





0. spinosa H- + 
0. striata + + 
0. subocculta 4- + 
0. thornsonii H-
0. tournefortii y-
0. tridentata + + 
(Fig. 138, 139) 
0. tuna 4-
0. vaginalis 4- + 
0. variegata + + 
0. villosissima + + 
0. viscidula 4- + 
0. viscosa + 
(Fig. 141) 
0. zaiana + + 
Parochetus comm.unis + + 4-
(Fig. 269, 304, 305) 
Trifolium aciculare + + 
T. africanum 4- + 
T. agrarium 4- 4-
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Trifolivim agrestinum + + 
T. albopurpureum + + 
T. alexandrinum + + 
T. alpestre + + 
T. alpinum + + 
T. altissimum + + 
T. amabile + + 
T. amoenum + + 
T. amphianthum + + 
T. amplectens + + 
T. andersonii + + + 
(Fig, 243, 315) 
T. andinum + + 
T. angulatum + + 
T. anodon + + 
T. angustifolium + + 
T. apertum + + 
T. appendiculatum + + 
T. arcuatum + + 
T. argutum + + 
T. armeniu.. + + 
T. arvense + + 
(Fig. 247, 314) 
T. attenuatum + 
(Fig. 254) 
T. aureum + + 
T. badium + + 
(Fig. 241) 
T. balansae + + 
T. barbigerum + + 
T. beckwithii + + 
(Fig. 244) 
Chart 5 (Continued) 
124 
cs 
0 r-i C 
0 Cd •r-l 




s CO 1—1 0 B 
C T-4 M 
CO 03 •H cd P- 0) 
3 3 CO Q) 4J 
o 0 CO CO CO 0 > a C Cfl 
:3 0 0 O •H •i-l U 
o o CO o B T—4 (U (U C 
H U a 3 e 0 Cd > > <u 
13 tj o 0 O M }-i T) 
O o k u E u T) 13 1—1 !—I 1 
T) tJ T3 X) 0 TJ O CO cd cfl 0) 
(U O o M o T—f CO C 0 •u 
CL x: no c •H «1-1 •H (fl 
CO o 4J a, O •H a 00 60 w 
cj CC O B h 4J g w k u 
u -H (0 <J O of O Cd 0 0) O rû o (q cd o o B B cn 
Trifolium bejariense + 4" 
T. bifidum 4" 
T. bilineatum + 4" 
T. bivonae 4-
T. boccone + 4-
T. boissieri + 4-
T. bolanderi 4" 
(Fig. 265) 
T. bracteolatum 
(Fig. 251, 252) 
T. brandegei + 4-
T. breweri 4-
T. burchellianum + 4-
T. caespitosum + 4-
T. californicum + 4-
T. calophyllum & 4" 
T. campestre + 4-
T. canescens 4- 4-
T. carmelii 4- 4-
T. carolinianum 4- 4-
T. catalinae 4- 4-
T. cherleri 4- 4-
T. ciliolatum 4- 4-
T. clypeatum 4- 4-
T. columbianum 4- 4-
T. cryptopodium + + 
T. cyathiferum 4- 4-
T. dalmaticum 4" 
T. dasyphyllum 4- 4- 4-
(Fig. 177, 253, 316) 
T. decodon 4" 4" 
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Trifolium depauperatum + + 
(Fig. 238) 
T. desvauxii 4" 
(Fig. 248) 
T. dianthum 4-
T. dichotomum + + 
T. d ichr0anthum + 4-
T. diffusum 4- 4-
(Fig. 245) 
T. douglasii 4- + 
T. dubium 4" + 
T. echinatum + 4-
T. elagans 4" 4-
T. elongatum 4- + 
T. eriocephalum + + 
T. expansum 4~ 4-
T. fendleri •+ 4-
T. filiforme 4- 4-
T. fimbriatum + 4" 
T. flavulum 4- 4-
T. flexuosum 4- 4-
T. fragiferum 4- 4-
T. fucatum 4- 4-
(Fig. 257) 
T. gambelii 4- 4" 
T. geminiflorum 4- 4" 
T. glabrum 4- 4-
T. globosum 4- 4-
T. glomeratum 4- 4-
T. gracilentum 4- 4-
T. grayi 4- 4-
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Trifolitun gymnocarpon + + 
T. hallii + + 
T. hansenii H- + 
T. harneyense + + 
T. haussknechtii + + 
T. haydenii •+ + 
T. helleri + + 
T. heterodon + + 
T. hirtum + + 
T. howellii + + + 
(Fig. 264) 
T. hybridum + + 
T. incarnattim + + 
T. involucratum + + 
T. isodon + + 
T. isthmocarpum + + 
T. johnstonii + + 
T. kilimandscharicum + + 
T. kingii + + 
T. lacerum + + 
T. laciniatum + + 
T. lappaceum + + 
T. latifolium + + 
T. lemmonii + + 
T. ligusticum + + 
T. lineare + -f 
T. longipes + + 
T. macraei + + 
T. macrocephalum + + 
T. majus + + 
T. maritimum + + 
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Trifolium masaiense + + 
T. medium + + 
T. megalanthum + + 
T. mercedense + 
(Fig. 242) 
T. mexicanum + + 
T, miche lianum + + 
T. micranthum + + 
T. microcephalum + + 
T. microdon + + 
T. miegeanum + + 
T. molineri + + 
T. monanthum + + 
T. monoense + 
(Fig. 250) 
T. montanum + + 
T. morleyanum + + 
T. multinerve + + 
T. nanum + + 
T. neolagopus + + 
(Fig. 246) 
T. nigrescens + + 
(Fig. 258, 259) 
T. obscurum + + 
T. obtusiflorum + + 
T. ochroleucum + + 
T. oliganthum + + 
T. olivaceum + + 
T. orbiculatum + + 
T. oregonum + + 
T. palaestinum + + 
Chart 5 (Continued) 
128 
•V 
o ta •!-< jj e M Cd «M J-i 
CO f—1 o a 0 r-4 M CO CO •r-J (d 0. (U 0 3 CO 0) u 
o O CO m CO P > c C cd 6 D Z) o •l-l •i-l ij 
o O o CO o a »—J 0) 0) C 
K a p a 0 cd > > QJ Td t) o 0 o u >4 T) 
o o U u e w ;3 r-l 1—4 1 T) 0 13 o CO cd CQ Q) 
<V % 0 o p O r—/ CO £3 Pi 4J 
a rC 4J T) a •H Cd 0) o u g. O •H a 00 W) U 03 c\3 a a k 4J a w u U U k O O O (d cd OJ 
o rû T) u cd cd U o B a CO 
Trifolium pallescens + + 
T. pallidum + + 
T. pannonicum + + 
T. parryi + + 
(Fig. 256) 
T. parviflorum + 4-
T. patens + -j-
T. petrisavii + + 
(Fig. 260, 261, 262) 
T. phleoides + + 
T. physodes + + 
T. pilulare + + 
T. pinetorum + + 
T. plumosum + + 
T. pratense + + 
T, procumbens + + 
(Eig. 239) 
T. productum + + 
T. preussii + + 
T. purpureum + + 
T. reflexum + + 
T. repens + + 
T. resupinatum + -f-
T. retusum + + 
T. rubens + + 
(Fig. 249) 
T. rueppelianum + 4-
T. rydbergii 4- + 
T. saxatile 4- + 
T. s cab rum 4- + 
(Fig. 263) 
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Trifolium scutatum + + 
T. semipilosum + + 
T. simense + + 
T. spadiceum + + 
T. speciosum + + 
T. spumosum + + 
(Fig. 255) 
T. squarrosum + + 
T. stellatum + + 
T. stenophyllum + + 
T. stoloniferum + + 
T. striatum + + 
T. subterraneum + + 
T. suffocatum + + 
T. supinum + + 
T. tembense + + 
T. thalii + + 
T. tomentosum + + 
T. tridentatum -f + + 
(Fig. 266, 267, 268) 
T. tumens + + 
T. ukingense + + 
(Fig. 176) 
T. usambarense 4- + 
T. variegatum + + 
T. virginicum + + 
T. wormskjoldii + + 
T. xerocephalum + + 
Trigonella anguina + + 
T. arabica + + 
T. arcuata + + 
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Trigonella azurea + + 
T. balansae + + 
T. brachycarpa + + 
T. brachyodon + + 
(Fig. 223) 
T. caelesyriaca + + 
(Fig. 218) 
T. caerulea + + 
T. caerulescens + + 
(Fig. 219) 
T. corniculata + + 
T. crassipes + + 
T. elatior + + 
T. foenum-graecuiti + + 
T. gladiata + + 
T. grandiflora + + 
T, kotchyi + + 
T. monantha + + 
T. monspeliaca + + 
T, noeana + + 
T. ornithopodioides + + 
T. orthoceras + + 
T. pinnatifida + + 
T. platycarpa + + 
T. polycerata + + 
(Fig. 220, 221) 
T. popovii + + 
T. rigida + + 
T. sinuata + + 
T. spicata + + 
T. spinosa + + 
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Adenocarpus commutatus + 
A. parvifolius + 
Argyrolobium linnaearmia + 
Borbonia cordata + 
Bossiaea heterophylla + 
B. rhombifolia + 
Buchenroedera lotononoides + 
Corynella paucifolia + 
Crotalaria incana + + 
C. mucronata + + 
C. purshii + 
Cytisus aggregatus + 
C. alpinus + 
C. ardoinii + + 
C. austriacus + + 
(Fig. 321) 
c. biflorus + 
c. canariensis + 
C. capitatus + + 
C. caudicus + 
C. decumbens + + 
C. emeriflorus + + 
C. glabrescens + + 
C. heuffelii + + 
C. hirsutus + + 
C. llnifolius + 
C. maderensis + + 
C. monspessulanus + + 
C. nigricans + + 
C. purpureas + + 
C. radiatus + + 
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Cytisus ratisbonensis + 
C. scoparius 4-
(Fig. 323) 
C. sessilifolius + + 
C. supinus + + 
C. triflorus + + 
Dichilus lebeckioides + + 
Genista anglica + 
G. capitatum + + 
G. cinerea + + 
G. dumetorum + + 
G. genuensis + 
G. germanica + + 
G. halleri + 
(Fig. 325) 
G, hispanica + 
G. horrida + + 
G. linifolia + 
G. ova ta 4-
G. pilosa + + 
G. procumbens + + 
G. prostrata + + 
G. purgans + + 
G. rupestre + 
G. sagittalis + + 
G. sericea + + 
(Fig. 327) 
G. stipulaceum + + 
G. sylvestris + 
G. tinctoria + + 
G. virgata + + 
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Lathyrus eucosmos + 
(Fig. 339) 
L. graminifolius + 
L. grandiflorus + 
L. heterophyllus + 
L. hirsutus + 
(Fig. 342) 
L. holochlonis + 
L. inconspicuus + 
L. incurvus + 
L. japonicus + 
(Fig. 338) 
L. jepsonii + 
L. laetiflorus + 
L. lanzwertii + 
L. latifolius + 
L. leucanthus + 
L. littoralis + 
(Fig. 341) 
L. maritimus + 
L. montanus + 
L. nevadensis + 
L. niger + 
L. nissolia + 
L. ochroleucus + 
L. odoratus + 
L. pallescens + 
L. palustris + 
L, pannonicus + 
L. pauciflorus + 
L. polymorphus + 
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Lathyrus polyphyllus + 
L. pratensis + 
(Fig. 340) 
L. pseudocicera + 
L. pusillus + 
L. roseus + 
(Fig. 343) 
L. sativus + 
L. sphaericus + 
L. sulphureus + 
L. sylvestris + 
L. szowitzii + 
L. tingitanus + 
L. tuberosus + 
L. venosus + 
L. vernus -f 
(Fig. 344) 
L. versicolor + 
L. vertitus + 
Lens culinaris + 
(Fig. 336) 
L. esculenta + 
L. lenticula + 
(Fig. 335) 
L. nigricans + 
L. orientale + 
Pisum abyssinicum + + ' + 
P. humile + + + 
(Fig. 317, 347) 
P. sativum + + 
(Fig. 349) 
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Vicia americana H- + 
V. angustifolia + 
(Fig. 357) 
V. argentea 
V. articulata + 
V. benghalensis 4-
V. biebersteinii + 
V. bithynica -h 
V. californica + + 
V. cassubica + 
V. disperma 4-
V. dumetorum 4-
V. ervilia -F + 
(Fig. 350) 
V. faba + 
V. floridana & + 
V. gerardii + 
V. globosa + + 
V. gracilis + 4-
V. grandiflora 4- + 
V. hirsuta 4- + 
V. lathyroides + + 
(Fig. 352, 353) 
V. leavenworthii + 4-
(Fig. 318, 361) 
V. leudoviciana 4-
V. lutea + 
V. mexicana H-
(Fig. 358) 
V. nana + + + + 
(Fig. 319, 354, 355, 356) 
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Andira inermis H. B. K. 
Behaimia cubensis Gris. 
Bergeronia sericea Micheli. 
Centrolobium yavizanum Pittier 
Coumarouna panamensis Pittier 
Dalbergia amerimnum Benth. 
D. glomerata Hemsl. 
Drepanocarpus lunatus Mey. 
Euchresta trifoliolata Merr. 
Geoffraea superba Humb. & Baupl. 
Hymenolobium heterocarpum Ducke 
Inocarpus fagiferus 
(Parkinson) Fosberg 
Lonchocarpus sericeus H. B. K. 
L. glaucifolius Urb. 
Machaerium raultifoliatum Ducke 
Ostryocarpus riparius Hook. f. 
Piscidia piscipula (L.) Sarg. 
Pterocarpus brenanii Torre & Barbosa 
Pterodon pubescens Benth. 
(ISC)48630 P. Sintenis 3356 
(MO)1006599 E. L. Ekman 9293 
(MO)1884219 T. Morong 811 
(MO)1759955 W. L., Stern 731 
(M0)1371008 P. H. Allen 4608 
(ISC)236439 H. Smith 1750 
(ISC)39730 C. G. Pringle 6981 
(ISC)75735 P. Sintenis 5290 
(MO)1146753 Tsang, W. T. 20877 
(M0)1580123 E. Hassler 7519 
(MO)115811 Ducke 148 
(MO)1884249 
(ISC)33775 R. Combs 150 
(ISC)35778 P. Sintenis 5542 
(ISC)220078 R. E. Schultes 5415 
(MO)1643537 G. Roberty 12705 




Astragalus aboriginorum Richards (ISC)175718 C. L. Hitchcock 10883 
A. accidens Wats. (ISC)230766 A. N. Steward 6664 
A. acutirostris Wats. (ISC)211489 
A. adanus A. Nels. (130)234277 G. L. Hitchcock 21993 
A. adsurgens Pall. (ISC)242431 D. Isely 8959 
A. aequalis Clokey (ISC)166530 I. W. Clokey 7714 
A. agrestis Doug. & Don. (ISC)225286 D. Isely 10032 
A. alopecuroides L. (ISC)121834 Ball s. n. 
A. alpinus L. (ISC)224666 D. Isely 6588 
A. americanus (Hook.) Jones (ISC)220974 G. F. Ledingham 2310 
A. amphioxys A. Gray (ISC)255502 S. L. Welsh 5333 
A. aretioides (Jones) Barneby (ISC)255352 R. C. Barneby 14369 
A. argillosus Jones (ISC)230951 B. F. Harrison 11436 
A. argophyllus Nutt. (ISG)255304 R. C. Barneby 14415 
A. arrectus Gray (ISC)168271 H. T. Rogers 470 
A. asclepiadoides Jones (ISC)93855 E. Payson 282 
A. asymmetricus Sheld. (ISC)255113 F. W. Hoffman 3145 
145 
Astragalus austinae Gray (ISC)154806 C. L. Hitchcock 5478 
A. austrinus (Small) Schulz (ISC)252107 
A. beckwithii T. & G. (ISC)239406 D. Isely 8668 
A. bisulcatus (Gray) Hook. (ISG)224660 D. Isely 6538 
A. brazoensis Buckl. (ISC)210393 L. H. Shinners 7369 
A. breweri Gray (ISC)255112 F. W. Hoffman 2739 
A. boninii Sheld. (ISC)169383 A. Nelson 8694 
A. californicus (Gray) Heller (ISC)169265 A. A. Heller 8082 
A. callithrix Barn. (ISC)255636 R. C. Barneby 14393 
A. calycosus Torr. ex S. Wats. (ISC)255494 S. L. Welsh 5323 
A. campestris L. (ISC)32093 T. L. Andrews s. n. 
A. canadensis L. (ISC)247983 D. Isely 9801 
A. capitellus Britt. (ISC)32212 M. Bang 1990 
A. casei Gray (ISC)247855 D. Isely 9667 
A. castanaeformis Wats. (ISC)41073 D. T. MacDougal 66 
A. cedrosensis Vasey & Rose (ISC)211512 A. L. Haines s. n. 
A. ceramicus Sheld. (ISC)8847 Harrison 7527 
A. chamaeleuce Gray (ISC)255626 S. L. Welsh 5376 
A. chloodes Barneby (ISC)230944 S. L. Welsh 7 
A. cibarius Sheld. (ISC)165201 J. E. Kirkwood 2063 
A. cicer L. (ISC)239192 R. Stratton 6101 
A. cimae Jones (ISC)247856 D. Isely 9703 
A. coccineus Brandegee (ISC)169530 A. A. Heller 8190 
A. coltonii Jones (ISC)20905 B. F. Harrison 11136 
A. collinus Dougl. (ISC)230897 S. C. Head 585 
A. congdonii Wats. (ISC)16788 L. S. Rose 41178 
A. crassicarpus Nutt. (ISC)244967 S. L. Welsh 874 
A. conjunctus Wats. (ISC)221066 w.  J. Eyerdam 1461 
A. curtipus Gray (ISC)90554 
A. curvicarpus (Sheldon) Heller (ISC)125043 K.  Whited 221 
A. cymboides Jones (ISG)254971 S. L. Welsh 5177 
A. danicus Retz. (ISC)217612 Preusse s. n. 
A. dasyanthus Pall. (ISC)90553 Csato s. n. 
A. deffusus Sarepta (ISC)185391 Wunderlich s. n. 
A. desparatus Jones (ISC)254861 S. L. Welsh 5203 
A. deterior (Barn.) Barn. (ISC)239420 D. Isely 8789 
A. detritalis Jones (ISC)239419 D. Isely 8744 
A. didymocarpus (H. & A.)  Heller (ISC)169289 A. A. Heller 7600 
A. distortus T. & G. (ISC)239197 R. Stratton 6624 
A. douglasii (T. & G.) Gray (ISC)212622 G. B. Grant 77 
A. drummondii Hook. (ISC)253539 S. L. Welsh 5401 
A. emoryanus (Rydb.) Cory. (ISC)235854 D. Isely 8464 
A. eriocephalus Willd. (ISC)123222 
A. eremiticus Sheld. (ISC)139870 J. W. Harrison 1932 
A. eucosmus Robins (ISC)221143 G. F, Ledingham 2226 
A. eurekensis Jones (BRY)18514 B. F. Harrison 10140 
A. exscapus L. (ISC)30097 
A. falcatus Lam. (ISC)29351 L. Basil s. n. 
A. fastidiosus (Kell.) Greene (ISC)211511 A. L. Haines s. n. 
A. filipes Torr. (ISC)230894 S. C. Head 609 
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Astragalus flavus Nutt. (ISC)8862 
A. flexuosus Dougl. (ISC)255354 
A. frigidus A. Gray (ISC)239503 
A. fucatus Barn. (BRY)18155 
A. gambelianus Sheld. (ISC)213083 
A. geyeri A. Gray (ISC)253020 
A. gibsii Kellogg (ISC)169285 
A. gilensis Greene (ISC)141689 
A. gilviflorus Sheld. (ISC)244980 
A. glycyphyllos L. (ISC)217768 
A. gracilis Nutt. (180)244883 
A. hallii Gray (ISC)242342 
A. hamosus L. (ISC)121871 
A. harrisonii Barn. (ISC)255074 
A. hartwegii Benth. (ISC)41098 
A. haydenianus Gray (ISC)210812 
A. himalayensis Jacquen. ex Heynh. (ISC)31065 
A. howelii Gray (ISC)255645 
A. humistratus A. Gary (ISC)233708 
A. hyalinus Jones (ISC)255353 
A. hypoleucus Schaver (ISC)41104 
A. inflexus Dougl. (ISC)165130 
A. insularis Kell. (ISC)211510 
A. intonsus Sheld. (ISC)238295 
A. iodanthus Wats. (ISC)110033 
A. jejunus Wats. (ISC)114117 
A. kentrophyta Gray (ISC)240350 
A. kernensis Jepson (ISG)154837 
A. lancearius Gray (ISC)169681 
A. lentiginosus Hook. (180)254858 
A. leontinus Wulfen. (130)54651 
A. leptaleus Gray àsC) 114340 
A. leptocarpus T. & G. (180)243723 
A. leucophacus Sm. (150)31066 
A. limnocharis Barn. (130)255366 
A. lindheimeri Gray (180)241136 
A. lineare (Rydb.) A. E. Parsild. (180)212282 
A. lonchocarpus Torr. (180)234255 
A. longiflorus Pall. (130)185414 
A. lotiflorus Hook. (180)241127 
A. lyallii Gray (180)233961 
A. macrodon Gray (130)216576 
A. macropterus DC. (130)185382 
A. malacus Gray (130)212125 
A. marianus (Rydb.) Barneby (180)234203 
A. maximus Willd. (130)29857 
A. megacarpus (Nutt.) A. Gray (130)234209 
A. michauxii (Kuntze) Hermann (130)208789 
A. microcystis Gray (130)168264 
A. micromerius Barneby (180)160538 
B. F. Harrison 5983 
R. C. Barneby 14453 
W. Westberg s. n. 
B. F. Harrison 10329 
R. W. Pohl 7229 
S. L. Welsh 5133 
A. A. Heller 8868 
0. B. Metcalfe 1553 
S. L. Welsh 928 
K. Sommerfelt s. n. 
D. Isely 8910 
D. Isely 9000 
Irat s. n. 
S. L. Welsh 5217 
C. G. Pringle 7390 
D. Isely 5236 
H. Bas s. n. 
D. Isely 10065 
D. Isely 8192 
R. C. Barneby 14370 
G. G. Pringle 6366 
J. E. Kirkwood 1189a 
A. L. Haines s. n, 
R. K. Godfrey 62675 
J. W. McGowan 64 
E. B. Payson 3222 
S. L. Welsh 3360 
J. W. Clokey 7573 
L. N. Goodding 1084 
S. L. Welsh 5197 
Leresche s. n. 
E. B. Payson 3671 
W. L. McCart 6412 
H. B. Basil s. n. 
R. C. Barneby 14416 
N. C. Henderson 63-132 
A. H, Brinkman 4073 
S. L. Welsh 1566 
Wunderlich s. n. 
N. C. Henderson 63-100 
C. L. Hitchcock 21868 
R. F. Hoover 8302 
A. Regel s. n. 
V. Duran 3244 
S. L. Welsh 1710 
H. B. Basil s. n. 
S. L. Welsh 1717 
W. B. Fox 2604 
H. T. Rogers 544 
G. J. Goodman 3218 
147 
Astragalus miguelensis Greene 
A. minthorniae (Rydb.) Jep. 
A. miser Dougl. 
A. missouriensis Nutt. 
A. moencoppensis M. E. Jones 
A. mohavensis S. Wats. 
A. mollissimus Torr. 
A. monspessulanus L. 
A. monumentalis Barneby 
A. musiniensis Jones 
A. neglectus (T. & G.) Sheld. 
A. newberryi Gray 
A. nidularius Barneby 
A. nudisiliquus Nels. 
A. nuttallianus DC. 
A. nuttallii (T. & G.) Howell 
A. oaxacana Rose 
A. obcordatus Ell. 
A. obscurus Wats. 
A. oocarpus A. Gray 
A. oocalycis Jones 
A. oophorus S. Wats. 
A. oreganus Nutt. 
A. oxyglottis Stev. 
A. oxyphysus Gray 
A. oxyrhynchus Hems1. 
A. pachypus Greene 
A. parryi Gray 
A. pattersonii Gray 
A. pectinatus (Dougl.) Hook. 
A. pinonis Jones 
A. plattensis Nutt. 
A. platytropis Gray 
A. pomonensis Jones 
A. praecox Bgt. 
A. praelongus Sheld. 
A. preussii Gray 
A. proimanthus Barneby 
A. proximus (Rydb.) Woot. & Standi, 
A. pubentissimus A. Gray 
A. pulsiferi (Gray) Heller 
A. puniceus Osterh. 
A. purshii Dougl. & Hook. 
A. racemosus Pursh. 
A. rafaelensis Jones 
A. rattanii Gray 
A. recurvus Greene 
A. reflexus T. & G. 
A. remotus (Jones) Barneby 
A. ripleyi Barneby 
(ISC)211491 R. Moran 3445 
(180)154884 I. W. Clokey 7997 
(ISC)240241 S. L. Welsh 3430 
(ISC)227250 S. L. Welsh 824 
(ISC)254857 S. L. Welsh 5196 
(ISC)139873 J. W. Harrison 1932 
(ISC)254860 S. L. Welsh 5202 
(ISC)186532 A. Kuhlewein s. n. 
(ISC)240352 S. L. Welsh 2901 
(ISC) B. F. Harrison 8141 
(ISC)220236 H. A. Wahl 17430 
(ISC)243777 D. Isely 9476 
(ISC)255009 S. L. Welsh 5208 
(ISC)254434 C. R. Gunn 2768 
(ISC)240247 N. C. Henderson 63-131 
(ISC)247988 D. Isely 9578 
(ISC)41118 C. G. Pringle 6264 
(ISC)41119 A. H. Curtiss 4607 
(ISC)41120 W. C. Cusick 2368 
(ISC)219631 C. B. Fiker 3492 
(ISC)244357 R. C. Barneby 14448 
(ISC)8976 B. F. Harrison 9073 
(ISC)210153 A. A. Beetle 4545 
(ISC)185662 
(ISC)167912 L. S. Rose 38162 
(ISC)41123 C. G. Pringle 6404 
(ISC)153294 E. G. Anderson 6693 
(ISC)242387 D. Isely 8615 
(ISC)234190 S. L. Welsh 1437 
(ISC)227595 E. C. Moran 426 
(ISC)255300 R. C. Barneby 14401 
(ISC)236195 D. Isely 8297 




(ISC)246165 B. F. Harrison 6846 
(ISC)255298 R. C. Barneby 14372 
(ISC)255358 R. c. Barneby 14452 
(ISC)255623 S. L. Welsh 5370 
(ISC)169269 A. A. Heller 
(ISC)239187 R. Stratton 6482 
(I3C)255949 D. Isely 10140 
(ISC)255627 S. L. Welsh 5377 
(BRY)8951 B. F. Harrison 8086 
(ISC)239795 J. P. Tracy 18040 
(ISC)41086 D. T. MacDougal 72 
(ISC)113605 A. Ruth 722 
(ISC)163780 I. W. Clokey 8714 
(ISC)220088 W. A. Weber 7788 
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Astragalus robbinsii (Oakes) Gray (ISC)216858 D. Isely 5116 
A. reventus Gray (ISC)41092 W. C, Cusick 188 
A. rusbyii Greene (ISC)41098 D. T. MacDougal 233 
A. sabulonum A. Gray (ISC)254856 S. L. Welsh 5195 
A. salmonis Jones (ISC)132411 M. E. Jones s. n. 
A. saurinus Barneby (ISC)225585 S. L. Welsh 39 
A. schmollae C. L. Porter (ISC)242344 S. L, Welsh 3026 
A. sclerocarpus Gray (ISC)168488 H. T. Rogers 527 
A. scopulorum T. C. Porter (ISC)240335 S. L. Welsh 3074 
A. seatonii Jones (ISC)41090 C. G. Pringle 6445 
A. sepultipes (Barn.) Barneby (ISC)169612 
A. seriocoleucus Gray (ISC)101995 I. W. Clokey 4174 
A. serotinus Gray (ISC)215794 A. H. Brinkman 2232 
A. sesquiflorus S. Wats. (ISC)255491 S. L. Welsh 5307 
A. shortianus Nutt. (ISC)254184 
A. simplicifolius (Nutt.) Gray (ISC)255301 R. C. Barneby 14366 
A. spaldingii Gray (ISC)41094 J. H. Sandberg s. n. 
A. spatulatus Sheld. (ISC)228189 S. L. Welsh 960 
A. speirocarpus Gray (ISC)212995 B. F. Dana s. n. 
A. stenoceras C. T. M. (ISC)185379 Kuhlewein s. n. 
A. stenophyllus T. & G. (ISC)253535 S. L. Welsh 5406 
A. straturensis Jones (BRY)9007 D. ÏÏ. Galway 8443 
A. striantiflorus M. E. Jones (ISC)255487 S. L. Welsh 5302 
A. striatus Nutt. (ISC)228414 R. F .  Thorne 14289 
A. strigosus H. B. K. (ISC)41096 C. G. Pringle 6315 
A. subcinereus Gray (BRY)9026 Cottam 4284 
A. succumbens Dougl. (ISC)212996 B. F. Dana s. n. 
A. sulcatus L. (ISC)90535 J. Wiesbaur s. n. 
A. tenellus Pursh. (ISC)169143 L. N. Goodding 244 
A. tener Gray (ISC)151485 A. Eastwood 5266 
A. tennesseensis A. Gray (ISC)217831 L. M. Umbach s. n. 
A. tephrodes Gray (ISC)254159 -C. R. Gunn 2610 
A. tetrapterus A. Gray (ISC)255069 S. L. Welsh 5222 
A. tidestromii (Rydb.) Clokey (ISC)166540 
A. toanus Jones (ISC)219484 A. M. Alexander 5324 
A. tolucanus Rob. & Sea. (ISC)41097 
A. turkestanicus Bge. (ISC)186559 Angren s. n. 
A. tweedyi Canby (ISC)154449 C. L. Hitchcock 4801 
A. umbraticus Sheld. (ISC)239794 J. P. Tracy 16706 
A. utahensis (Torr.) Torr. (ISC)230946 S. L. Welsh 1228 
A. vaseyi Wats, (ISC)200964 L. Rowntree s. n. 
A. vesicarius L. (ISC)29352 Richter s. n. 
A. vexilliflexus Sheld. (ISC)253521 S. L. Welsh 5419 
A. vulpinus Willd. (ISC)185663 Claus s, n. 
A. wardii Gray (ISC)255363 R. C. Barneby 14421 
A. wetherillii Jones (ISC)93852 E. Payson 278 
A. whitneyi Gray (ISC)274986 D. Isely 9663 
A. wingatanus Wats. (ISC)243741 D. Isely 9724 
A. woodruffii Jones (ISC)252998 S. L. Welsh 3928 
A. wootonii Sheld. (ISC)235981 D. Isely 8432 
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Astragalus wrightii Gray 
A. wulfenii Koch. 
A. zionis M. E. Jones 
Barbieria polyphylla DC. 
B. sp. 
Biserrula policinus L. 
Brongniartia intermedia Moric. 
B, nudiflora Watson 
Caragana arborescens Lam. 
C. aurantiaca Koehne 
C. frutex Koch. 
Clianthus puruceus Hort. 
Colutea arborescens L. 
Corynella paucifolia DC. 
Coursetia axillaris Coult. & Rose 
C. microphylla Gray 
Cracca mollis (H. B. K.) 
Benth. & Oerst. 
C. mollis (H. B. K.) Benth. & Oerst. 
Daubentonia punicea (Cav.) DC. 
D. punicea (Cav.) DC. 
Diphysa floribunda Peyritsch 
D. robinioides Benth. 
Galega officinalis L. 
G. officinalis L. 
G. orientalis Lam. 
Genistidium dumosum Johnston 
Gliricidia meistophylla 
Donn. & Smith 
G. sepium (Jacq.) Steud. 
Glycyrrhiza astragalina Gillies 
G. glabra L. 
G. glandulifera W. K. 
G. lepidota (Nutt.) Pursh. 
G. uralensis Fisch. ex DC. 
Gueldenstaedtia monophylla Fisch. 
G. stenophylla Bunge 
G. verna (Gedrg.) Boriss. 
Halimodendron halodendron (L.) Voss 
Harpalyce hidalgensis Taub. 
Indigofera caroliniana Mill. 
I. hirsuta L. 
I. miniata Ortega 
I. suffruticosa Mill. 
Lennea melanocarpa Vatke 
Millettia aboensis Baker 
M. barteri Dunn. 
M. caffra Meissn. 
M. sp. 
Mundulea sericea (Willd.) Greenw. 
ISC)239729 B. C. Tharp s. n. 
ISC)122497 Caldesi s. n. 
ISC)254862 S. L. Welsh 5204 
ISC)75773 P. Sintenis s. n. 
F) E. J. Valeur 76 
ISC)185655 J. Klinge s. n. 
ISC)41035 C. G. Pringle 6788 
ISC)41038 C. G. Pringle 3719 
ISC)233685 D. Isely 8111 
ISC)227277 S. L. Welsh 866 
ISC)126023 Cratty s. n. 
ISC)81502 Shuttl. 321 
ISC)34592 A. P. Wyman 748-5 
ISC)35764 P. Sintenis s. n. 
ISC)21501 G. C. Neally s. n. 
ISC)90620 W. F. Parish 53 
ISC)216233 J. M. Tucker 498 
ISC)216392 J. M. Tucker 519 
ISC)229296 D. Isely 6662 
ISC)214862 D. Demaree 33297 
ISC)216234 J. M. Tucker 617 
MO)1210451 P. H. Allen 2283 
ISC)18020 
ISC)218269 N. Karl s. n. 
MO)1870565 R. F, Hohenacker s. n. 
ISC)239147 B. H. Warnock 1161 
M0)130815 L. 0. Williams s. n. 
ISC)234349 J. M. Tucker 862 
M0)1241070 W. J. Eyerdam 23584 
M0)702900 
MO) 
ISC)180905 c .  L. Gilly 817 
MO) 
M0)120961 
MO)1708486 K. H. Beach 12 
MO)1656133 
ISC)227604 0. A. Stevens s. n. 
ISC)41499 c .  G. Pringle 6827 
ISC)224376 D. Isely 6663 
ISC)201678 E. G. Rodgers s. n. 
ISC)237207 R. Stratton 4622 
ISC)209276 D. Demaree 29729 
ISC)242687 D. Isely 7562 
M0)1700269 
MO)1661371 
MO) J. M. Wood 650 
ISC)78198 C. 0. Levine 517 
M0)1570578 A. Gomes s. n. 
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Mundulea sericea (Willd.) A. Chev. (M0)1657706 A. Chev. 80 
M. stenophylla R. Viguier (MO)1619766 
M. suberosa (DC.) Benth. (MO)1591900 J. E. Sidey 1345 
Olneya tesota Gray (ISC)231026 D. Isely 7261a 
Oxytropis campestris DC. (ISC)227598 0. A. Stevens 501 
0. campestris DC. (ISC)227169 S. L. Welsh 915 
0. campestris DC. (ISC)221130 G. F. Ledingham 2246 
0. campestris DC. (ISC)227165 S. L. Welsh 997 
0. deflexa (Pall.) DC, (ISC)235706 D. Isely 8606 
0. deflexa (Pall.) DC. (ISC)221137 G. F. Ledingham 2222 
0. foetida DC. (ISC)30121 
0. jonesii Barn. (ISC)243396 Cottam 4361 
0. lambertii Pursh. (ISC)217599 E. J. Kraus 1926 
0. lambertii Pursh. (ISC)160283 G. J. Goodman 3022 
0. lambertii Pursh. (ISC)218558 L. H. Shinners 8060 
0. lambertii Pursh. (ISC)227200 S. L. Welsh 845 
0. lapponica DC. (ISC)186277 N. G. Moe 1888 
0. lapponica DC. (ISC)186278 N. G. Moe 1886 
0. montana DC. (ISC)185645 Richter 1838 
0. multiceps Nutt. (ISC).156341 W. W. Austin 1984 
0. multiceps Nutt. (ISC)23833 F. E. Clements 98 
0. oreophila Gray (ISC)154966 I. W. Clokey 5517 
0. oreophila Gray (ISC)243394 S. L. Welsh 2656 
0. pilosa DC. (ISC)227944 Durer s. n. 
0. podocarpa Gray (ISC)230915 S. L. Welsh 1322 
0. riparia Litwinow, (ISC)227586 0. A. Stevens 291 
0. sericea Nutt. (ISC)230940 S. L. Welsh 1265 
0. sericea Nutt. (ISC)235155 R. Stratton 7107 
0. sericea Nutt. (ISC)227204 S. L. Welsh 1065 
0. sericea Nutt. (ISC)221132 G. F. Ledingham 2161 
0. splendens Dougl. (ISC)16623 A. Nelson 6742 
0. splendens Dougl. (ISC)220976 G. F. Ledingham 2271 
0. splendens Dougl. (ISC)230903 S. L. Welsh 1369 
0. splendens Dougl. (ISC)107315 A. Nelson 1391 
0. uralensis DC. (ISC)31095 Leresche s. n. 
0. uralensis DC. (ISC)121994 F. Tripet s. n. 
0. viscida Nutt. (ISC)142200 M. L. Fernald 560 
0. viscida Nutt. (ISC)221081 G. F. Ledingham 2403 
0. viscida Nutt. (ISC)175719 C. L. Hitchcock 11128 
0, viscida Nutt. (ISC)16627 A. Nelson 7519 
Peteria scoparia Gray (MO)1266368 U. T. Waterfall s. n. 
P. thompsonae Watson (MO) Jones 5229 
P. thompsonae Watson (ISO Welsh 5382 
Platysepalum chevalieri Harms (MO)1738028 
P. chevalieri Harms (MO)1791563 Staner 935 
P. inopinatum Harms (MO)1704196 H. J. Schlieben 5392 
P. pulchrum Louis (MO) J. Louis 5621 
P. violaceum Welw. (MO) Louis 7856 
Poecilanthe amazonica Ducke (M0)1255530 A. Ducke 706 
P. effusa (Huber) Ducke (M0)1031632 B. A. Krukoff 1016 
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Poissonia hypoleuca (Speg.) Lillo 
P. orbicularis Haumann 
Poitaea galegoides Vent. 
Pseudarthria hookeri ¥. & A. 
P. hookeri Wight & Am. 
Robinia hartwigii Koehne 
R. hispida L. 
R. neomexicana A. Gray 
R. pseudoacacia L, 
R. viscosa Vent 
Sabinea carinalis Griseb. 
S. florida DC. 
S. punicea Urban 
Sesbania arabica Hochst. ex Steud. 
S. emerus (Aubl.) Urban 
S. longifolia DC. 
Smirnowia turkestanica Bge. 
Sphaerophysa sp. 
Swainsonia galegifolia R, Br. 
S. galegifolia R. Br. 
S. microphylla Gray 
Sylitra biflora E. May. 
Tephrosia chrysophylla Pursh. 
T. hispidula (Michx.) Pers. 
T. onobrychioides Nutt. 
T. spicata (Walt.) T. & G. 
T. virginiana (L.) Pers. 
Willardia eriophylla (Benth.) 
Standi. 
W. mexicana (Wats.) Rose 
W. obovata (Benth.) Herman 
Wisteria floribunda DC. 
W. frutescens DC. 
W. frutescens (L.) Poir. 
W. macrostachys Nutt. 
W. sinensis (Sims.) Sweet 
(MO)1593180 T. Meyer 12639 
(MO)1782056 P. C. Hutchinson 1747 
(ISC)70608 H. vonTurekheim s. n. 
(ISC)153211 H. A. Royer 117 
(MO)1778388 J. C. Scheepers 106 
(ISC)202534 E. J. P. 15568 
(ISC)235783 D. Isely 7919 
(ISC)41057 D. T. MacDougal 257 
(ISC) H. B. Weyland 460 
(ISC)217743 Pepoon 165 
(MO)166314 
(MO) A. A, Heller 4548 
(MO) 1871642 
(ISC) 
(ISC)224417 D. Isely 6763 
(ISC)168386 C. L. Hitchcock 7171 
(MO)917094 
(ISC)156255 A. L. Hershey s. n. . 
(ISC)182578 J. L. Boorman s. n. 
(ISC)244726 J. L. Boorman s. n. 
(ISC)182582 
(MO)176366 
(ISC)240546 N. C. Henderson 64-214 
(ISC)212103 C. E. Wood Jr. 7566 
(ISC)235140 R. Stratton 6148 
(ISC)224278 D. Isely 6639 
(ISC)249701 E. Bondy 390 
(MO)112340 C. G. Pringle 8987 
(MO)1225372 H. S. G. 4878 
(MO)1717595 G. B. Hinton 10387 
(MO) C. H. Thompson s. n. 
(MO)21752 
(ISC)210203 D. Demaree 32734 
(MO)21749 
(ISC)233115 D. Isely 7744 
Genisteae 
Adenocarpus commutatus Guss. 
A. parvifolius DC. 
Argyrolobium linnaeanum Walker 
Borbonia cordata L. 
Bossiaea heterophylla Dent. 
B. rhombifolia Sieb. 
Buchenroedera lotononoides S. Ell. 
Corynella paucifolia R. D. C. 
(ISC)123663 Anthouard s. n. 
(ISC)121819 J. Ball s. n. 
(ISC)30524 Dekorment s. n. 
(ISC)46523 T. L. Andrews s. n. 
(ISC)178620 J, L. Boorman s. n. 
(ISC)179052 J. L. Boorman s. n. 
(ISC)185942 J. M. Wood 8717 
(ISC)35764 P. Sintenis 3941 
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Crotalaria incana L. (BRY) P. A. Buss s. n. 
C. mucronata Desvaux (ISC)239217 R. Stratton 5581 
C. purshii DC. (ISC) Fox 4979 
Cytisus aggregatus Kosh. (ISC)217617 A. Richter s. n. 
C. alpinus Mill. (ISC)83178 Vetter s. n. 
C. ardoinii Tourn. (ISC)34601 A. P. Wyman s, n. 
C. austriacus L. (ISC)123697 
C. biflorus L'Her. (ISC)90615 J. Rubela 
C. canariensis Kuntze (ISC)120036 F. Woodcock s, n. 
C. capitatus Jacq. (ISC)21388 Arnold Arboretum 299 
C. caudicus L, (ISC)121810 
C. decumbens Walp. (ISC)121802 J. Bail s. n. 
C. emeriflorus Richb. (ISC)54666 
C. glabrescens Sartorelli (ISC)90611 Levier s. n. 
C. heuffelii Wizb. (ISC)90610 J. Earth, s. n. 
C. hirsutus L. (ISC)121807 J. Bail s. n. 
C. linifolius Lam. (ISC)121804 J. Bail s. n. 
C. maderensis Hasp. (ISC)120037 F. Woodcock s. n. 
C. monspessulanus L. (ISC)248055 D. Isely 9584 
C. nigricans L. (ISC)216998 
C, purpureus Scop. (ISC)34604 A. P. Wyman s. n. 
C. radiatus Koch. (ISC)85990 A. Voigt s. n. 
C. ratisbonensis Scheff. (ISC)123770 
C. scoparius (L.) Link (ISC)248074 D. Isely 9Ô36 
C. sessilifolius Poir. (ISC)121803 J. Bail s. n. 
C. supinus L. (ISC)218176 A. V. Reuss s. n. 
C. triflorus L'Her. (ISC)121808 J. Bail s. n. 
Dichilus lebeckioides DC. (ISC)185951 J. M. Wood 8716 
Genista anglica L. (ISC) 
G. capitatum Spach. (ISC)31015 
G. cinerea DC. (ISC)132251 M. E. Cratty s. n. 
G. dumetorum Gdgr. (ISC)122790 L. Richter s. n. 
G. genuensis Pers. (ISC)121820 J. Bail s. n. 
G. germanica L. (ISC)33828 A. P. Wyman s.n. 
G. halleri Reyn. (ISC)123155 L. Richter s. n. 
G. hispanica L. (ISC)121821 J. Bail s. n. 
G. horrida DC. (ISC)90717 Bordere s. n. 
G. linifolia L. (ISC)123254 L. Richter s. n. 
G. ovata W. K. (ISC)123252 Tuss s. n. 
G. pilosa L. (ISC)90716 W. H. Brewer s. n. 
G. procumbens W. K. (ISC)218279 A. V. Reuss s. n. 
G. prostrata Lam. (ISC)29611 
G. purgans DC. (ISC)90715 Bordere s. n. 
G. rupestre Walp. (ISC)185866 J. M. Wood 7868 
G. sagittalis L. (ISC)227949 W. Lorch s. n. 
G. sericea Wulf. (ISC)121824 J. Bail s. n. 
G. stipulaceum E. & Z. (ISC)185747 J. M. Wood 8322 
G. sylvestris Scop. (ISC)121823 J. Ball s. n. 
G. tinctoria L. (ISC)30364 J. R. Churchill s. n. 
G. virgata Reut. (ISC)123162 L. Richter s. n. 
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Hovea acutifolia Ab. 
H. heterophylla Sm. 
H. longifolia R. Br. 
Laburnum X watereri Dipp. 
Lotononis calycina Bth. 
L. tenella E. & Z. 
Lupinus caudatus Kell. 
L. concinnus Agardh. 
L. diffusus Nutt. 
L. sellulus Kell. 
L. ursinus Eastw. 
L. westianus Small 
Petteria ramentacea (Sieb.) Presl. 
Rafnia triflora Thumb. 
Spartium junceum L. 
Templetonia glauca Sw. 
T. retusa Hort. Haber 
Ulex europaeus L. 
(ISC)182588 J. L. Boorman s. n. 
(ISC)182566 J. H. Maiden s. n. 
(ISC)182575 J. L. Boorman s. n. 
(ISC)248020 D. Isely 9635 
(ISC)185876 J. M. Wood 8150 
(ISC)185811 J. M. Wood 9284 
(ISC)228106 A. N. Steward 6744 
(ISC)229735 D. Isely 7267 
(ISC)232728 P. 0. Schallert s. n. 
(ISC)204040 L. S. Rose 39227 
(ISC)241380 J. P. Tracy 5021 
(ISC)229264 D. Isely 6661 
(M0)1803701 S. Vautier s. n. 
(ISC)48355 T. L. Andrews 
(ISC)248068 D. Isely 8718 
(ISC)81498 Shuttleworth s. n. 
(ISC)30006 Shuttleworth s. n. 
(ISC)104295 A. P. Wyman s. n. 
Hedysareae 
Adesmia muricata DC. 
Aeschynomene amorphoides Rose 
A. brasiliana (Poir.) DC. 
A. fascicularis C. & S. 
A. viscidula Michx. 
Alysicarpus glumaceus (Vahl.) DC. 
A. glumaceus (Vahl.) DC. 
A. longifolius Wight & Arn. 
A. rugosus (Willd.) DC. 
A. rugosus (Willd.) DC. 
A. vaginalis (L.) DC. 
Amicia zygomeris DC. 
Arachis hypogaea L. 
Arthroclianthus deplanchei Hoch. 
Brya ebenus DC. 
Chaetocalyx brasiliensis (Vog.) Bth. 
C. pubescens DC. 
C. vestita Standi. 
Chapmannia floridana T. & G. 
Coronilla coronata L. 
C. emerus L. 
C. iberica M. Bier. 
C. minima L. 
Desmodium amens Watson 
D. ascendens DC. 



























Soringe s. n. 
C. G. Pringle 4613 
M. Bang 2082 
C. G. Pringle 3832 
D. Demaree 33685 
H. A. Royer 123 
H. A. Royer 3-142 
P. A. Buss s. n. 
L. A. Kenoyer s. n. 
Rawlins 12 
R. K. Godfrey 64847 
Rzedowsky 23160 
V. L. Cory 58101 
Rob Combs 54 
G. F. Gaumer 23509 
D. Isely 6793 
F. Elmquist s. n. 
H. C. Basil s. n. 
C. G. Pringle 4993 
Stanford 2519 
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Desmodium canum (Gmel.) 
Schinz. & Thell. 
D. elegans Schlecht. 
D. grahamii Gray 
D. gramineum Gray 
D. grande E. Mey. 
D. guadalajaranum Wats. 
D. hartwegianum Hemsl. 
D. heterophyllum DC. 
D. hirtum G. & P. 
D. illinoense Gray 
D. macrostachyum Hemsl. 
D. procumbens A. S. Hitchc. 
D. sessllifolium (Torr.) T. & G. 
D. striatum (Pursh.) DC. 
D. strobilaceum Schlecht. 
D. subspicatum Wats. 
D. triflorum (L.) DC. 
D. tweedyi Britt. 
D. uncinatum DC. 
D. wrightii Gray 
Discolobium pulchellum Benth. 
Ebenus pinnata Desf. 
Eversmannia hedesaroides Bunge 
Geissaspis cristata W. & A. 
G. drepanocephala Baker 
Hallia virgata Thumb. 
Hedysarum alpinum L. 
H. coronarium L. 
Hippocrepis ciliata Willd. 
H. comosa L. 
H. unisiliquosa L. 
Leptodesmia congesta Benth. 
Lespedeza angustifolia (Pursh.) Ell. 
L. bicolor Turcz. 
L. buergeri Miq. 
L. buergeri Miq. 
L. capitata Michx. 
L. cuneata (Dumont) G. Don 
L. cyrtobotra Miq. 
L. floribunda Bge. 
L. hirta (L.) Horn. 
L. juncea Cers. 
L. leptostachya Engelm. 
L. longifolia DC. 
L. nuttallii Darl. 
L. penduliflorum Sieb. & Zuch. 
L. procumbens Michx. 
L. repens (L.) Bart. 
L. stipulacea Maxim. 
(ISC)216285 J. M. Tucker 547 
(ISC)41157 C. G. Pringle 6551 
(ISC) 24406.1 Stanford 2518 
(ISC)41158 C. G. Pringle 3836 
(ISC)185778 J. M. Wood 10335 
(ISC) C. G. Pringle 3875 
(ISC) C. G. Pringle 4780 
(ISC) C. 0. Levine 719 
(ISC)153188 H. A. Royer 130 
(ISC)222503 S. L. Welsh 661 
(ISC041166 C. G. Pringle 4611 
(ISC)132414 G. F. Gaumer 23442 
(ISC)113883 A. Ruth 8. n. 
(ISC)247967 D. Isely 9240 
(ISC)190240 I. E. Melhus 3527 
(ISC)41181 C. G. Pringle 4055 
(ISC)216287 J. M. Tucker 447 
(ISC)234707 N. C. Henderson 62-698 
(ISC)41186 C. G. Pringle 6206 
(ISC)214714 L. C. Hinckley 277 
(MO)1580128 E. Hassler 7177 
(ISC)76097 A. Warion s. n. 
(MO)1880328 
(M0)1635976 H. Samtapan 11672 
(M0)1659053 A. Stolz 2633 
(ISC)82510 T. L. Andrews s. n. 
(ISC)22504 S. L. Welsh 755 
(BRY) P. A. Buss s. n. 
(ISC)121880 Trab s. n. 
(ISC)185261 Dutoit s. n. 
(ISC)121836 J. Ball s. n. 
(MO)1008041 W. Bembower 114 
(ISC) W. B. Fox 3212 
(ISC)254729 A. E. Radford 45072 
(ISC)27053 M. Kawasaki 14 
(ISC)114764 N. K. Ip 1613 
(ISC)213331 J. B. Elder 429 
(ISC)249669 Lelong M418 
(ISC)173431 J. P. Anderson s. n. 
(ISC)114763 Bau Hwa Shan s. n. 
(ISC)257418 D. Isely 9144 
(ISC)27088 K. Kawasaki 50 
(ISC)237008 C. R. Gunn 2840 
(ISC)203986 M. L. Fernald 13959 
(ISC)158540 A. Hayden 9908 
(ISC)31077 Reuter s. n. 
(ISC)257046 A. E. Radford 45142 
(ISC)258361 D. Isely 9029 
(ISC)240135 Pohl 9705 
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Lespedeza stipulacea Maxim. 
L. striata (Thumb.) H. & A. 
L. stricta Hook. 
L. stuvei Nutt. 
L. texana Britt. 
L. thunbergii '(DC.) Nakai 
L. tomentosa Sieb. 
L. viatorum Champ. 
L. violacea (L.) Pers. 
L. virginica (L.) Britt. 
Lourea obcordata Desv. 
L. vespertilionis Desv. 
Mecopus nidulans Benn. 
Nissolia confertiflora Watson 
N, fruticosa Jacq. 
N. wislizenii Gray 
Onobrychis arenaria Kit. 
0. crista-galli L. 
0. montana DC. 
0. sativa Lam. 
0. viciaefolia Scop. 
Ornithopus roseus Duf. 
0. sativus Gren. & Godr. 
0. sativus Gren. & Godr. 
Ougeinia dalbergioides Benth. 
Phylacium bracteosum Benn. 
Pictetia angustifolia Griseb. 
P. microphylla Benth. 
P. squamata DC. 
Poiretia scandens Vent. 
Pycnospora hedysaroides Br. 
P. lutescens (Poir.) Schindl. 
Scorpiurus muricatus L. 
S. sulcatus L. 
Smithia sensitiva Ait. 
Soemmeringia semperflorens Mart, 
Stylosanthes biflora (L.) B. S. P. 
S. calcicola Small. 
S. guyanensis Sw. 
S. hamata (L.) Taub. 
S. maxicana Taub. 
S. mucronata Willd. 
S. viscosa Sw. 
Taverniera mummularia Baker 
T. schimperi Jaub. & Spach. 
Uraria picta Desv. 
Zornia bracteata (Walt.) Gmel. 
Z. diphylla Pers. 
(ISC)208538 D. Isely 5952 
(ISC)257113 D. Isely 9390 
(ISC)217635 F. Karo 1906 
(ISC)237505 R. Stratton 6583 
(ISC)256878 W. F. Mahler 3494 
(ISC)202469 E. J. P. s. n. 
(ISC)114761 E. D. Merrill 1420 
(ISC)78194 C. 0. Levine 520 
(ISC)257222 N. C. Henderson 64-
(ISC) D. Isely 4591 
(MO)913904 F. A. McClure 9258 
(MO)1883440 C. S. Sargent s. n. 
(MO)1098218 Lau, S. K. 592 
(ISC)41129 C. G. Pringle 4379 
(ISC)41130 C. G. Pringle 4640 
(ISC)41133 C. G. Pringle 5487 
(ISC)90805 Richter Lajos s. n. 
(ISC)90804 Post s. n. 
(ISC)111931 T. L. Andrews s. n. 
(ISC)44735 
(ISG)216637 D. Isely 4136 
(ISC)5206 E. R. Hodson s. n. 
(ISC)14132 F. A. Sirrine s. n. 
(MO)1284951 J. Singh s. n. 
(MO)1883428 A. D. E. Elmer 8892 
(MO)1880880 C. Wright 2321 
(MO)1247713 T. C. Frye 2300 
(MO)1880883 A. Molina R1159 
(MO)1737168 
(MO)1613773 R. Dumer 364 
(MO)1109151 J. L. Gressitt 1022 
(MO)1879531 
(BRY) P. A. Buss s. n. 
(ISC)185892 J. M. Wood 9835 
(MO)1041496 R. Froes s. n. 
(ISC)53692 H. Eggert s. n. 
(ISC)239017 R. K. Godfrey 63486 
(ISC)32355 N. L. Britton 1459 
(ISC)242550 D. Isely 8027 
(ISC) 
(ISC)153190 H. A. Royer 111 
(ISC)34903 Rob Combs 407 
(MO)1065439 R. R. Stewart 9511 
(MO)1600946 M. W. Schimper 9511 
(ISC)153209 H, A. Royer 115 
(ISC)240555 N. C. Henderson 64-
(ISC)41519 C. G. Pringle s. n. 
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Loteae 
Anthyllis alpestris Rchb. 
A. montana L. 
A. vulneraria L. 
Dorycnlum herbaceum Vill. 
Hymenocarpus circinatus Savi 
Lotus argophyllus (Gray) Greene 
L. berthelotii Mast. 
L. hamatus Greene 
L. humistratus Greene 
L. nevadensis Greene 
L. oblongifolius (Benth.) Greene 
L. oroboides (H. B. K.) 
Kearney & Peebles 
L. purshianus (Nutt.) Bisch. 
L. tomentellus Greene 
L. wrightii Greene 













Patzak s. n. 
Cheneviere s. n. 
Heimert s. n. 
Csato 8. n. 
Bourgeau s. n. 
D. Isely 7164 
D. Isely 9515 
P. H. Raven 17798 
D. Isely s. n. 
H. K. Sharsmith 4361 
D. Isely 9472 
(ISC)176041 C. L. Hitchcock 6447 
(ISC)229580 D. Isely 7125 
(ISC)146650 C. L. Hitchcock 4471 
(ISC)90895 Lewis s. n. 
Phaseoleae 
Amphicarpa africana (Hook.) Harm 
A. bracteata (L.) Fern. 
Apios americana Medic. 
A. tuberosa Moench. 
Butea frondosa Roxb. 
Cajanus indicus Spreng. 
C. indicus Spreng. 
Calopogonium coeruleum Desv. 
C. galactoides (H. B. K.) Benth 
C. galactoides (H. B. K.) Benth 
Camptosema paraguariense (Chad. & 
Hassi.) Hassi. 
Canavalia gladiata DC. 
C. maritima (Thunb.) DC. 
C. septentrionalis Sauer 
Cantharospermum scarbaeoides 
(L.) Bail. 
Centrosema plumierii Benth. 
Cleobulea multiflora Benth. 
Clitoria glicinoides DC. 
C. laurifolia Poir. 
C. mariana L. 
C. ternatea L. 
C. virginiana L. 
(MO)2845 Taylor s. n. 
(ISC)206328 S. Sparling 1423 
(ISC)242744 R. Q. Landers R-355 
(ISC)173976 J. P. Kelly s. n. 
(MO)17395 Stocks s. n. 
(ISC)42327 R. Combs 511 
(ISC)78161 C. 0. Levins 268 
(ISC)14911 R. Combs 542 
(ISC)41254 C. G. Pringle 6096 
(ISC)216649 J. M. Tucker 470 
(MO)1751146 T. M. Pederson 4433 
(BRY) P. A. Buss s. n. 
(ISC)228943 D. Isely 6789 
(MO)1598602 
(ISC)200136 M. Murley 1926 
(MO)1782816 
(MO)1069419 
(ISC)95102 R. Combs 103 
(ISC)238898 S. W. Jackson s. n. 
(ISC)199037 D. Isely 4933 
(ISC)229282 D. Isely 6749 
(ISC)242732 D. Isely 8003 
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Cologania angustifolia Kunth. 
C. intermedia H. B. K. 
C. jaliscana 
C. lemmonii Gray 
C. longifolia Gray 
C. pulchella H. B. K. 
Cratylea dichrona Macbr. 
Dioclea glycinoides Hort. Belg. 
Dolichos biflorus L. 
D. lablab L. 
Dumasia forrestii Diels. 
Dunbaria fuxsa Hurz. 
Endomallus spirei Gegn. 
Eriosema diffusum Don. 
E. rufum Don. 
Erythrina crista-gallii L. 
E. herbacea L. 
Fagelia bituminosa (L.) (DC.) 
J. L. Sidey 
F. bituminosa (L.) (DC.) J. L. Sidey 
Galactia angustifolia Kth. 
G. multiflora Rob. 
G. pinetorum Small 
G. regularis (L.) B. S. P. 
G. tenuifolia Willd. 
G. volubilis (L.) Britt. 
G. wrightii Gray 
Glycine max Merr, 
G. sp. 
Hardenbergia comptoniana Benth. 
Hesperothamnus pentaphyllus 
(Harms) Rydb. 
Kennedya fredwoodii Hort. ex Verlot 
Macropsycanthus ferruginea Merr. 
Mastersia borneensis Harms 
Minkelersia galactoides Mart. & Gal. 
M. multiflora Rose 
Pachyrrhizus angulatus Rich. 
Periandra dulcis Mart. 
P. dulcis Mart. 
Phaseolus acutifolius Gray 
P. coccineus L. 
P. heterophyllus 
Humb. & Bonpl, ex Willd, 
P. lunatus L. 
P. metcalfei Woot. & Standi. 
P. rotundifolius Gray 
P. sinuatus Nutt. 
P. suberosus L. 
P. vulgaris L. 
(MO)1714756 
(ISC)41241 C. G. Pringle 8241 
(ISC)41242 C. G. Pringle 4403 
(ISC)169422 J. C. Blumer 1627 
(ISC)169588 J. C. Blumer 1679 
(ISC)41243 C. G. Pringle 5516 
(M0)1110950 G. Klug 4146 
(ISC)31049 Shuttleworth 106 
(BRY) P. A. Buss s. n. 
(ISC)216904 E. P. Killip 42527 
(MO)1599298 G. Forrest 28924 
(ISC)107169 
(MO)1035487 
(ISC)39727 C. G. Pringle 3842 
(M0)846234 
(ISC)23484 D. Isely 7755 
(ISC)224397 D. Isely 6660 
(M0)1711501 S. W. Slopes 2122 
(F)2122 J. L. Sidey s. n. 
(ISC)80716 R. Combs 216 
(rSC)41260 C. G, Pringle 4667 
(ISC)232946 D. Isely 7797 
(ISC)247955 D. Isely 9244 
(ISC)41264 C. G. Pringle 6497 
(ISC)209241 D. Demaree 27160 
(ISC)169593 J. C. Blumer 1799 
(ISC) H. B. Weyland 1337 
(ISC)31085 
(ISC)137539 Hoyt s. n. 
(MO) C. G. Pringle 6748 
(ISC)29998 Shuttleworth s. n. 
(MO)749598 A. D, E. Elmer 13993 
(MO)957929 A. D. E. Elmer 21186 
(MO)1123419 G. B. H. 1555 
(ISC)41284 C. G. Pringle 6471 
(ISC)41285 C. G. Pringle 6501 
(F) M. Barreto 5509 
(MO)929878 Dusen 15009 
(ISC)41267 C. G. Pringle s. n. 
(ISC)41269 C. G. Pringle 6430 
'ISC)183505 J. C. Blumer 3361 
(ISC)41272 C. G. Pringle 6616 
(ISC)183503 J. C. Blumer 3360 
(ISC)90920 E. Wilkinson s. n. 
(ISC) R. K. Godfrey 50082 
(ISC)41278 C. G. Pringle s. n. 
(ISC) H. B. Weyland 459 
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Platyscyamus regnellii Benth. 
Psophocarpus palustris Desv. 
P. elatior k. Gray 
Pueraria thunbergiana 
;(Sieb. & Zucc.) Benth. 
Rhynchosia americana (Mill.) Metz. 
R. galactloides Nutt. 
R. latifolla Nutt. 
R. minima DC. 
R. parvifolia DC. 
R. pringlei Rose 
R. reniformis DC. 
R. reticulata DC. 
R. texana T. & G. 
R. tomentosa (L.) H. & A. 
R. tomentosa (L.) H. & A. 
R. usambarensis Taub. 
R. woodii Schinz. 
Shuteria anomala Pamp. 
Spatholobus sanguineus Elm. 
Sphenostylis angustifolius Sond. 
Strongylodon macrobotrys Gray 
Strophostylus helvola (L,) Ell. 
S. leiosperma (T. & G.) Piper 
S. pauciflora (Benth.) Wats. 
Teramnus uncinatus (L.) Sw. 
T. uncinatus (L.) Sw. 
Vigna angustifolia Benth. 
V. cylindrica Skeels. 
V. marina (Berm.) Merrill 
V. luteola Benth. 
(MO) 1625003 A. Rodrigues 1078 
(MO)1660420 L. J. Brass 18005 
(M0)955685 J. W. Thompson 690 
(ISC)219093 D. Isely 3869 
(ISC)230090 D. Isely 7601 
(ISC)210197 
(ISC)234103 P. 0. Benton 370078 
(ISC)41291 C. G. Pringle 4604 
(ISC)140173 R. L. Cratty s. n. 
(ISC)41295 C. G. Pringle 4900 
(ISC)224292 D, Isely 6724 
(ISC)51320 H. vonTurckheim 2888 
(ISC)234332 R. Q. Landers R-334 
(ISC)227827 D. Isely 6643 
(ISC)224319 D. Isely 6644 
(BRY) P. A. Buss s. n. 
(ISC)185805 J. M. Wood 8840 
(M0)1599295 G. Forrest 28954 
(MO)834825 A. D. E. Elmer 17560 
(M0)1766031 Ar "Id. D. Mogg 17017 
(M0)834282 A. D. E. Elmer 17472 
(ISC)243405 D. Demaree 36063 
(ISC)214083 C. S. Wallis 223-1 
(BRY) P. A. Buss s. n. 
(MO) Curtiss 534 
(ISG)216555 J. M. Tucker 1270 
(ISC)185993 J. M. Wood 10315 
(BRY) P. A. Buss s. n. 
(ISC)238230 
(ISC)224286 D. Isely 6707 
Podalyrieae 
Anagyris foetida L. 
Aotus lanigera A. Cunn ex Benth. 
Baptisia arachnifera Duncan 
B. calycosa Canby. 
B. lanceolata (Walt.) Ell. 
B. minor Lehm. 
B. simplicifolia Croom. 
Brachysema latifolium R. Brown 
Chorizema ilicifolium Lab. 
C. varium Benth. 
Cyclopia capensis Salter 
C. subternata Vog. 
C. vogelii Harv. 
(ISC)90574 E. Reverchon s. n. 
(ISC)178626 L. Borman s. n. 
(ISC)219808 
(ISC)216685 W. A. Murrill 257 
(ISC)238280 R. K. Godfrey 62679 
(ISC)248616 
(ISC)240549 N. C. Henderson 64-513 
(ISC)30257 Roeper s. n. 
(ISC)139519 Hoyt s. n. 
(ISC)231051 D. Isely 7358 
(MO)1604123 T. M. Salter 8034 
(MO)1654627 R. Story 2776 
(M0)1082824 J. Thode A485 
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Daviesia corymbosa Sm. 
D. latifolia R. Br. 
Dillwynia ericifolia Sm. 
D. juniperina Sieb. 
Euchllopsis linearis Benth. 
Eutaxia myrtifolia R. Br. 
Gompholobium grandiflorum Sm. 
Isotropis cuneifolia (Sm.) Domin. 
I. juncea Turcz. 
I. striata Bth. 
Jansonia pimelioides 
(Meissn.) Jardn. 
Mirbelia dilatata R. Br. 
M. floribunda Benth. 
M. grandiflora Ait. 
M. reticulata Sm. 
Phyllota phylicoides Benth. 
Pickeringia montana Nutt. 
P. montana Nutt. 
Piptanthus concolor Craib. 
Podalyria myrtifolia Willd. 
Pultenaea daphnoides Wendl. 
P. euchila DC. 
Sphaerolobium euchilus Benth. 
Sphaerophysa salsula (Pall.) DC. 
Thermopsis californica Greene 
T. divaricarpa A. Nels. 
T. macrophylla H. & K. 
T. montana Nutt. 
T. montana Nutt. 
T. rhombifolia Nutt. ex Rich. 
(ISC)182560 N. S. Wales s. n. 
(ISC)182562 J. H. Maiden s. n. 
(ISC)178637 J. L. Boorman s. n. 
(ISC)182583 J. L. Boorman s. n. 
(M0)1715443 W. E. Blackall s ;. n. 
(ISC)122194 
(ISC)178654 J. L. Boorman s. n. 
(MO)1796836 F. W. Went 63 
(MO)915955 M. Koch 2823 
(MO) • E. Pritzel 539 
(M0)1803829 0. M. Dunnet s. n. 
040)1797340 F. W. Went B92 
(M0)1797201 F. W. Went 107 
(M0)823043 W. Forsyth 999 
0*0)1700974 H. K. Mair s. n. 
(ISC)178661 J. L. Boorman s. n. 
(M0)1065067 A. Eastwood 18817 
(ISC)219426 H. K. Sharsmith 4301 
(M0)1599838 G. Forrest 1930-31 
(ISC)29639 
(ISC)182568 J. H. Camfield s . n. 
(180)178625 J. L. Boorman s. n. 
(MO) E. Pritzel 411 
(ISC)156255 A. L. Hershey s. n. 
(ISC)168996 
(ISC)169005 A. Nelson 8910 
(ISC)219551 G. T. Nordstrom 1390 
(ISC)169049 L. N. Goodding 1192 
(ISC)169114 J. C. Blumer 1590 
(ISC)224277 D. Isely 6531 
Psoralieae 
Amorpha canescens Pursh. 
A. cyanostachya Curtis 
A. fruticosa L. 
A. laevigata Nutt. 
A. virgata Small 
Apoplanesia paniculata Presl. 
Dalea alopecuroides Willd. 
D. greggii Gray 
D. jamesii (Torr.) T. & G. 
Eysenhardtia amorphoides H. B. K. 
E. orthocarpa Watson 
E. spinosa Engelm. 
Petalostemon foliosum Gray 
(ISC)249381 M. Lelong M67 
(ISC)243770 • N. C. Henderson 63-1474 
(ISC)249440 M. Lelong M88 
(ISC)239067 R. Stratton 6558 
(ISC)242560 D. Isely 7839 
(MO) Steere 1699 
(BRY) P. A. Buss s. n. 
(ISC)244185 Stanford 2279 
(ISC)243813 D. Isely 9463 
(ISC)40973 A. A. Heller 1705 
(ISC)40975 C. G. Pringle 2731 
(ISC)90721 E. Wilkinson s. n. 
(ISC)217738 L. M. Umbach 5715 
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Petalostemon griseum T. & G. 
P. ornaturn Dougl. in Hook. 
Psoralea argophylla Pursh. 
P. cuspidata Pursh. 
P. virgata Nutt. 
(ISC)218966 D. Isely 5839 
(ISC)233965 C. L. Hitchcock 21851 
(ISC)237546 R. Stratton 1469 
(ISC)236G23 D. Isely 8285 
(ISC)239046 R. K. Godfrey 64074 
Sophoreae 
Ammodendron conollyi Bge. 
Ammothaninus gibbosus DC. 
Ateleia herbert-smithii Pittier 
A. pterocarpa DC. 
Baphia racemosa Hochst. 
Barklya syringifolia F. Muell. 
Belairia mucronata Gr. 
Bowringia callicarpa Champ. 
Cladrastis lutea (Michx. f.) Koch. 
Gourliea spinosa (Molina) Skeels 
Myroxylon balsamum (Royle) Harms 
Sophora japonica L. 
S. secundiflora (Ortega) DC. 
(MO)1826820 
(M0)1806974 
(ISC)236616 H. H. Smith 817 
(ISC)249367 Rzedowski 17871 
(ISC)185933 J. M. Wood 10200 
(MO)1287398 C. T. White 12479 
(ISC)35314 R. Combs 200 
(MO)1097491 Lau, S. K. 320 
(ISC)161157 A. Hayden 7673 
(ISC)1244947 R. Wagenknecht s. n. 
(MO) J. M. Tucker 1356 
(ISC)237579 R. Stratton 4897 
(ISC)214116 B. H. Warneck 46013 
Trifolieae 
Medicago arabica (L.) Hudson (ISC)254105 C. R. Gunn 2659 
M. aschersoniana Urb. (ISC)224470 E. S. Archibald 10-56 
M. blancheana Boiss. (ISC)265323 H. B. Weyland 1275 
M. brachyantha Kern (ISC)42265 Richter s. n. 
M. caerulea Less, ex Ledeb. (ISC)262456 H. B. Weyland 1239 
M. carstiensis Jacq. (ISC)130109 M. deJommasini s. n. 
M. ciliaris Willd. (ISC)262445 H. B. Weyland 1228 
M. cinerascens Jord. (ISC)90753 J. Hervier s. n. 
M. coronata Desr. (ISC)262447 H. B. Weyland 1230 
M. falcata L. (ISC)242681 D. Isely 7945 
M. galillaea Boiss. (ISC)265332 H. B. Weyland 1243 
M. gerardii Kit. (ISC)121839 J. Ball s. n. 
M. germana Jord. (ISC)82873 0. Debeau s. n. 
M. helix Willd. (ISC)121811 J. Ball s. n. 
M. hemicycla Grossheim (ISC)262453 H. B. Weyland 1236 
M. hispida Gaertn. (ISC)225120 
M. intertexta Mill. (ISC)262464 H. B. Weyland 1255 
M. littoralis Rohde (ISC)121907 J. Ball s. n. 
M. lupulina L. (ISC)217897 L. M. Umbach 3332 
M. maculata L. (ISC)122388 E. Mouillefarine s. n. 
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Medicago marginata Willd. (ISC 121568 C. Fontarbiev s. n 
M. marina L. (ISC 121813 J. Ball s. n. 
M. media Pers. (ISC 123408 Vinebel s. n. 
M. minima (L.) L. (ISC 235927 D. Isely 8316 
M. murex Willd. (ISC 262465 H. B. Weyland 1258 
M. muricata All. (ISC 262458 H. B. Weyland 1242 
M. obscura Retz. (ISC 262470 H. B. Weyland 
M. obscura Retz. (ISC 206929 H. B. Weyland 1264 
M. orbicularis (L.) Bart. (ISC 241116 N. C. Henderson 63 
M. pentacyclos DC. (ISC 90739 Endrefs s. n. 
M. pironae Vis. (ISC 42693 D. Isely 7944 
M. platycarpa Trautv. (ISC 242680 D. Isely 7946 
M. polymorpha L. (ISC 252001 S. Webber 29 
M. praecox DC. (ISC 262449 H. B. Weyland 1232 
M. prostrata Jacq. (ISC 90738 F. Bohatsch s n. 
M. rigidula Boiss. (ISC 265335 H. B. Weyland 1225 
M. rotata Boiss. (ISC 262490 H. B. Weyland 1286 
M, rugosa Desr, (ISC 262476 H. B. Weyland 1270 
M. ruthenica Trautv. (ISC 265423 H. B. Weyland 1259 
M. sativa L. (ISC 235868 D. Isely 8496 
M. sativa L. (ISC 254351 N. C. Henderson 65 
M. scutellata All. (ISC 121904 Burnat s. n. 
M. scutellata All. (ISC 262472 H. B. Weyland 1266 
M. soleirollii Duby (ISC 262475 H. B. Weyland 1269 
M. striata Bart. (ISC 121570 Fontarbiev s. n. 
M. suffruticosa Ram. (ISC 90735 Bordere s. n. 
M. ternata Mill. (ISC 262488 H. B. Weyland 1284 
M. tianschanica Vassil. (ISC 262457 H. B. Weyland 1240 
M. tribuloides Link (ISC 262487 H. B. Weyland 1283 
M. tribuloides Link (ISC 90734 G. Maudon s. n. 
M. truncata Gaertn. (ISC 262466 H. B. Weyland 1260 
M. tuberculata Willd. (ISC 121837 J. Ball s. n. 
M. tuberculata Willd. (ISC 265330 H. B. Weyland 1248 
M. turbinata Willd. (ISC 262480 H. B. Weyland 1274 
M. willdenowii Herat. (ISC 121653 W. Bertram s. n. 
Melilotus albus Desr. (ISC 210569 D. Isely 42 
M. altissimus Thuill. (ISC 90725 C. 0. U. Monteleis 
M. altissimus Thuill. (ISC 265298 H. B. Weyland 1320 
M. arvensis Wallr. (ISC 265297 H. B. Weyland 1321 
M. caerulea L. (ISC 218263 Lehiver s. n. 
M. dentatus (W. K.) Pers. (ISC 90731 A. Vocke s. n. 
M. elegans Salzm. (ISC 
M. gracilis DC. (ISC H. B. Weyland s. n 
M. indicus (L.) All. (ISC 230110 D. Isely 7685 
M. infestus Guss. (ISC 265322 H. B. Weyland 1277 
M. italicus (L.) Lam. (ISC 262477 H. B. Weyland 1271 
M. macrorrhizus (W. K.) Pers. (ISC 90728 J. Wiesbaur s n. 
M. messanensis (L.) All. (ISC 
M. neapolitanus Ten. (ISC 265311 H. B. Weyland 1299 
M. neapolitanus Ten. (ISC 121854 P. Savi s. n. 
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Melilotus officinalis (L.) Desr. (ISC)242503 K. S. Erdman 458 
M. paluster Schultes (ISC)217636 A. Richter s. n. 
M. parviflorus Desf. (180)122267 Harbond s. n. 
M. parviflorus Desf. (ISC)114748 E. D. Merrill 1433 
M. segetalis (Brot.) Ser. (ISC)262481 H. B. Weyland 1276 
M. siculus (Terra.) Jackson (ISC)216725 D. Isely s. n. 
M. speciosus Dur. (ISC)265326 H. B. Weyland 1254 
M. sulcatus Desf. (ISC)121862 J. Bail s. n. 
M. tauricus (M. B.) Ser. (ISC)265296 H. B. Weyland 1322 
M. viridula (ISC)262448 H. B. Weyland 1231 
M. vulgaris Willd. (ISC)123717 Blockoberge s. n. 
M. wolgicus Poir. (ISC)265295 H. B. Weyland 1323 
Ononis adenotricha Boiss. (ISC) H. B. Weyland 1281 
0. alopecuroides L. (ISC)265319 H. B. Weyland 1290 
0. angustissima Sir. (MO)1853227 
0. antiquorum L. (ISC)121800 Warion s. n. 
0. arachnoidea Lap. (M0)700168 
0. aragonensis Asso. (F)792365 
0. arborescens Desf. (MO)1853382 
G. arborescens Desf. (MO)1853249 
0. arenaria DC. (MO)1853250 
0. arvensis L. (ISC)121790 Mail s. n. 
G. barbata Cav. (MG)1853262 
G. biflora Desf. (ISC) H. B. Weyland 1335 
G. bourgaei B. R. (MO)1853267 
G. breviflora DC. (ISC)90803 Post s. n. 
G. broteriana DC. (ISC) H. B. Weyland 1336 
G. campestris Korb. (F) C. G. H. Thedenius 
G. carnea Gandoger (MO)1853289 
G. cenisia L. (ISC)121794 Mail s. n. 
0. cephalotes Boiss. (MO)1853298 
G. columnae Ail. (ISC)121796 
G. columnae Ail. (MO)1820463 
G. crispa L. (MO)1820461 
G. crotalarioides Coss. (MG)1853320 
G. dentata Sol. (M0)1853334 C. J. Pitard 509 
0. diacantha Sieb. (MO)765593 S. Nicolas 295 
0. diffusa Tenore (F)792401 
G. euphrasioefolia Desf. (ISC)122551 Cosson s. n. 
G. foetens Ail. (MO)1853350 Zimmeter s. n. 
0. fruticosa L. (MO)1853352 
0. hebecarpa B. W. (MO)1853377 C. J. Pitard 95 
0. hircina Jacq. (ISC)196885 
G. hispanica L. f. (MO)1853383 
G. hispida Desf. (MO)1853382 
G. hybrida Schrank (MO)1853380 
G. insignis Coss. (MO)1853385 
G. laxiflora Desf. (MO)1853386 
G. laxiflora Desf. (MO)1853388 
G. leiosperma Boiss. (MO)1730841 A. Grizi s. n. 
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Ononis leucotricha Coss. (MO)1791421 
0. marcophylla Spr. (M0)1853391 
0. masquilleri Bert. (F)1571162 A. Mori s. n. 
0. minutissima L. (ISC)121793 J. Ball s. n. 
0. mitis Gmel. (MO)1853406 
0. mitissima L. (ISC)121791 Mall s. n. 
0. mollis Savi (MO)1620804 
0. monophylla Desf. (F)832439 
0. munbyana Coss. (ISC)122552 E. Cos soy s. n. 
0. natrix L. (ISC)29826 
0. oligophylla Ten. (F)334585 H. Groves s. n. 
0. ornithopodioides L. (MO)1853511 
0. pendula Desf. (MO)1853518 
0. picardii B. (M0)1853522 
0. picta Desf. (MO)932735 
0. pinguis L. (MO)1853523 
0. polyclada Murbeck (MO)1780174 
0. polysperma Barr. & Murb. (MO)1790766 
0. procurrens Wallr. (ISC) C. Copineau s. n. 
0. psammophila Dr. (MO)1580565 
0. pseudocephalantha Emb. & Maire (M0)1661305 
0. pseudohireina Schur. (ISC)90800 Csato s. n. 
0. pubescens L. (F)792431 
0. pungens Pomel (MO)1580745 Marion 745 
0. pusila L. (ISC)85989 S. Salvatore s. n. 
0. ramosissima Desf. (F)792337 
0. reclinata L. (ISC)90798 Roberti s. n. 
0. repens L. (ISC)90797 G. E. Hylten 188 
0. rotundifolia L. (ISC)29827 
0. serrata Forsk. (ISC)90796 E. Reverchow s. n. 
0. sicula Guss. (M0)1853733 
0. speciosa Lag. (ISC) H. B. Weyland 1326 
0. spinosa L. (ISC)123706 
0. striata Gireau (MO)1853682 
0, striata Gireau (ISC)121797 J. Ball s. n. 
0. subocculta Vill. (MO)1853684 
0. thomsonii Ball (MO)1661288 
0. tournefortii Coss. (MO)1820447 C. J. Pitard 94 
0. tridentata L. (MO)1855993 
0. tridentata L. (ISC)217065 R. Queralt 3004 
0. tuna Pomel (MO)1711279 
0. vaginalis Vahl. (MO)1820446 
0. variegata L. (MO)1853688 
0. villosissima Desf. (MO)1594054 
0. viscidula Pomel (M0)1776092 
0. viscosa L. (ISC)76098 Chambeiron s. n. 
0. zaiana R. Benoist (M0)1661285 
Parochetus communis (ISC)265312 H. B. Weyland 1298 
Buch-Ham ex D. Don 
P. communis Buch-Ham ex D. Don (F) J. LeBrun 7377 
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Trifolium aciculare Nutt, (MO)214279 
T. africanum Ser. (MO)1310834 
T. africanum Ser. (ISC)90870 
T. agrarium L, (ISC)208603 
T. agrestinum Jord. (MO)1025621 
T. albopurpureum T. & G. (ISC)204250 
T. alexandrinum; L. (ISC)237718 
T. alexandrinum L. (ISC)265317 
T. alpestre L. (MO)1862105 
T. alpinum L. (ISC)29983 
T. altissimum Dougl. (ISC)241294 
T. amabile H. B. K. (ISC)40886 
T. amoenum Greene (MO)1198785 
T. amphianthum T. & G. (ISC)216272 
T. amplectens T. & G. (MO)847325 
T. andersonii Gray (ISC)241293 
T. andinum Nutt. (MO)903675 
T. angulatum W. & K. (MO)927046 
T. angustifolium L. (ISC)90686 
T. anodon Greene (MO)37493 
T. apertum Bobr. (ISC)258173 
T. appendiculatum Lojac. (ISC)241264 
T. arcuatum Piper (MO)1223238 
T. argutum Banks & Sol. (ISC)248659 
T. armenium Willd. (ISC)265304 
T. arvense L. (ISC)250174 
T. attenuatum Greene (MO)924673 
T. aureum Poll. (ISC)169321 
T. aureum Poll. (ISC)265293 
T. badium L. (ISC)111869 
T. balansae Boise. (ISC)265310 
T. barbigerum Torr. (ISC)241319 
T. beckwithii Brewer (ISC)218398 
T. bejariense Moric. (ISC)216294 
T. bifidum Gray (ISC)211493 
T. bilineatum Pres. (M0)1700362 
T. bivonae Guss. (MO)1862147 
T. boccone Savi (ISC)90862 
T. boissieri Guss. (MO)177044 
T. bolanderi A. Gray (ISC)54116 
T. bracteolatum Rydb. (M0)202999 
T. brandegei Wats. (M0)41120 
T. breweri Wats. (ISC)54117 
T. breweri Wats. (MO)185682 
T. burchellianum Ser. (ISC)262459 
T. caespitosum Reyn. (MO)186274 
T. californicum Jepson (M0)1199420 
T. calophyllum Greene (MO)203001 
T. campestre Schreb. (ISC)254439 
T. canescens Willd. (MO)1658083 
A. A. Heller 8134 
J. Wylie 28011 
MacOwan 502 
L. H. Shinners 13448 
R. S. Owens s. n. 
C. R. Gunn s. n. 
H. B, Weyland 1292 
P. B. Kennedy s. n. 
C. G. Pringle 6659 
A. A. Heller 15636 
L. H. Shinners 18481 
A. Eastwood 4415 
A. A. Heller 8658 
E. B. Payson 2608 
B. Szartorisz 679 
D. Cleveland s. n. 
Norton 326 
J, P. Tracy 15752 
F. G. Meyer 1482 
Norton 445b 
H. B. Weyland 1308 
G. L. Pyrah 274 
E. B. Payson 4165 
H. B. Weyland 1331 
T. L. Andrews s. n. 
H. B. Weyland 1301 
P, B. Kennedy s. n, 
B. Crampton s. n. 
L. H. Shinners 18265 
H. A. Walker 560 
Schimper 1264 
E Huet 40 
Bordere s. n. 
P. B. Kennedy 3020 
A. Nelson 7867 
C. F, Baker 444 
P. B. Kennedy 8770 
W. G. Gusick 2920 
H. B. Weyland 1244 
A. A. Heller 15590 
A. A. Heller 7841 
N. G. Henderson 65-350 
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Trifolium carmelii Boiss. (ISC)265305 H. B. Weyland 1306 
T. carolinianum Michx. (ISC)235753 D. Isely 7729 
T. catalinae Wats. (MO)185713 B. Frank s. n. 
T. cherleri L. (ISC)90860 E, Reverchon s. n. 
T. ciliolatum Benth. (ISC)243743 D. Isely 9631 
T. ciliolatum Benth. (MO)1858265 
T. clypeatum L. (ISC)241284 P. B. Kennedy 28792 
T. columbianum Greene (MO)1858742 G. Hansen 9 
T. cryptopodium Steud. (M0)1610962 G. Taylor 3686 
T, cyathiferum Lindl. (ISC)245792 D, Isely 9660 
T. dalmaticum Vis. (MO)1862224 
T. dasyphyllum T. & G. (ISC)245785 B, F, Harrison 12446 
T. decodon Greene (M0)41311 L. Abrams 3264 
T. depauperatum Desv. (130)169532 A. A. Heller 7564 
T, desvauxii Boiss. & Gl. (ISG)265300 H, B. Weyland 1317 
T. dianthum Greene (MO)41385 J. Macoun s. n. 
T. dichotomum H. & A. (ISC)241318 P, B, Kennedy 10086 
T. dichroanthum Boiss. (ISC)265301 H. B. Weyland 1316 
T. diffusum Ehrh. (ISC)258181 Norton 351 
T. diffusum Ehrh. (ISC) H. B. Weyland 1311 
T. douglasii House (ISC)216898 J. H. Sandberg 334 
T. dubium Sibth. (ISC)239040 R. K. Godfrey 63638 
T. echinatum M. Bieb. (ISC)248626 Norton 353c 
T. elegans Savi (ISC)90854 E. Hausser s. n. 
T. elongatum Willd. (ISC)262454 H. B. Weyland 1237 
T. eriocephalum T. & G. (ISC)255379 C. R. Gunn 2765 
T. expansum M. Bieb. (ISC)217622 Guadagus XII.07 
T. fendleri Greene (MO)1230074 C. J. Goodman 3181 
T. filiforme L. (ISC)244626 N. Moe s. n. 
T. fimbriatum Lindl. (MO)1285383 J. W. Thompson 13083 
T. flavulum Greene (MO)41279 J. N, Bigelow s. n. 
T, flexuosum Jacq. (ISC)15149 
T. fragiferum L. (ISC)242695 D. Isely 7947 
T. fucatum Lindl, (ISC)157183 Y. W. Winblad s, n. 
T. gambelii Nutt. (MO)41291 
T. geminiflorum Greene (MO)849G05 A, A, Heller 13310 
T. glabrum J. Gay. (MO)1618469 N. Lindsay 8153 
T. globosum L. (ISC)248671 Norton 359a 
T. glomeratum L. (ISC)245791 D. Isely 9621 
T. gracilentum T. & G. (ISC)219544 R. C. Wilson 541 
T. grayi Lojac. (MO)802573 A. A. Heller 15554 
T. gymnocarpon Nutt. (ISC)253045 S. L. Welsh 3898 
T. hallii Howell (MO)802573 A. A. Heller 12331 
T. hansenii Greene (MO)802215 A. A. Heller 9032 
T. harneyense Howell (MO)1861008 A. A. Heller 12402 
T. haussknechtii Boiss, (ISC)262478 H. B. Weyland 1272 
T. haydenii Porter (MO)1861009 M. E. Jones s. n. 
T. helleri Kennedy (MO)1861014 A. A. Heller 7330 
T. heterodon T, & G. (MO)21161 
T. hirtum All. (ISC)254723 H. E, Ahles 57909 
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Trifolium howellii Wats. (ISC)241302 
T. hybridum L. (ISC)254426 N. C. Henderson 65-235 
T. incarnatum L. (ISC)22932 D. Isely 7284 
T. involucratum Ort. (MO)983709 E. E. Stanford 1454 
T. isodon Murb. (ISG)248661 Norton 386c 
T. isthmocarpum Brot. (ISC)262473 H. B. Weyland'1267 
T. isthmocarpum Brot. (ISC)248614 Norton 370c 
T. johnstonii 01iv. (MO)1700363 Swynnerton 60 
T. kilimandscharicum Taub. (MO)1700364 Swynnerton 61 
T. kingii Wats. (MO)203178 C. C. Parry 34 
T. lacerum Greene (MO)1035996 L. N. Goodding 2374 
T. laciniatum Greene (MO)1229484 L. S. Rose 38119 
T. lappaceum L. (ISC)40905 C. Armand s. n. 
T. latifolium (Hook) Greene (M0)41093 W. N. Suksdorf 918 
T. lemmonii Wats. (ISC)168981 A. A. Heller 8758 
T. ligusticum Balb. (ISC)265302 H. B. Weyland 1315 
T. lineare Greene (ISC)265307 H. B. Weyland 1304 
T. lineare Greene (ISC)248646 Norton 431a 
T. longipes Nutt. (ISC)234244 S. L. Welsh 1604 
T. macraei H. & A. (ISC)241308 A. A. Heller s. n. 
T. macrocephalum (Pursh.) Poir. (ISC)241323 A. A. Heller s. n. 
T. majus Greene (MO)203036 T. Howell 1115 
T. maritimum Huds. (ISC)40908 J. W. White 1883 
T. masaiense J. B. Gillett (MO)1652467 0. Wert 42777 
T. medium L. (ISC)242679 D. Isely 7949 
T. megalanthum Steud. (ISC)265290 H. B. Weyland 1334 
T. mercedense Kennedy (MO)1861187 A. D. E. Elmer 4713 
T. mexicanum Hems1. (ISC)40911 C. G. Pringle s. n. 
T. michelianum Savi (ISC)265292 H. B. Weyland 1332 
T. michelianum Savi (ISC)262489 H. B. Weyland 1285 
T. micranthum Viv. (M0)1692130 
T. microcephalum Pursh. (ISC)169119 A. A. Heller 8507 
T. microdon H. & A. (ISC)241316 P. B. Kennedy s. n. 
T. miegeanum Maire (ISC) H. B. Weyland 1350 
T. molineri Balb. (ISC)122612 Grenier s. n. 
T. monanthum Gray (ISC)212126 D. R. Goddard 1050 
T. monoense Greene (MO)1298781 Maguire & Holimgren 26048 
T. monoense Greene (ISC)219495 A. M. Alexander 4340 
T. montanum L. (ISC)186046 Dahl s. n. 
T. morleyanum Greene (M0)214299 G. Hansen s. n. 
T. multinerve A. Rich. (MO)1713529 R. A. M. Geesterianus 6149 
T. nanum Torr. (MO)1570857 
T. nanum Torr. (ISC)40914 H, N. Patterson 188 
T. neolagopus Lojac. (MO)1198970 A. A. Heller 15381 
T. nigrescens Viv. (ISC)248656 Norton 393a 
T. nigrescens Viv. (ISC)262452 H. B. Weyland 1235 
T. obscurum Savi (ISC)90836 Levier s. n. 
T. obtusiflorum Hook. (ISC)241314 A. A. Heller 8964 
T. obtusiflorum Hook. (ISC)241269 J. P. Tracy 12614 
T. ochroleucum Huds. (ISC)217623 Karz s. n. 
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Trifolium oliganthum Steud. (ISC)241320 P. B. Kennedy 10063 
T. olivaceum Greene (ISC)241317 P. B. Kennedy s. n. 
T. orbiculatum Kenn. (ISC)243468 P. B. Kennedy 2325 
T. oregonum Howell (ISC)241270 J. P. Tracy 18945 
T. palaestinum Boiss. (ISC)265303 H. B. Weyland 1314 
T. pallescens Schreb. (ISC)40917 P. Morthier s. n. 
T. pallidum Waldst. & Kit. (ISC)258182 Norton 398 
T. pallidum Waldst. & Kit. (ISC)262443 H. B. Weyland 1224 
T. pannonicum Jacq. (ISC)90832 Esato s. n. 
T. pannonicum Jacq. (ISC)241299 P. B. Kennedy s. n. 
T. parryi Gray (ISC)239624 D. Isely 8967 
T. parviflorum Ehrh. (ISC)262444 H. B. Weyland 1227 
T. patens Schreb. (ISC)85787 A, Voigt s. n. 
T. petrisavii Clem. (ISC)262467 H. B. Weyland 1261 
T. phleoides Pourr. ex Willd. (MO)1613981 
T. physodes Stev. ex Bieb. 
T. pilulare Boiss. (ISC)265306 H. B. Weyland 1305 
T. pilulare Boiss. (ISC)243467 P. B. Kennedy s. n. 
T. pinetorum Greene (ISC)169111 J. C. Blumer 1396 
T. plumosum Dougl. (ISC)241327 P. B. Kennedy s. n. 
T. pratense L. (ISC)235345 R. Stratton 1659 
T. procumbens L. (ISC)226072 F. B. Loemsma s. n. 
T. productum Greene (ISC)157253 Y. D. Winblad s. n. 
T. preussii Taub. (MO)1611259 G. Taylor 1285a 
T. purpureum Loisel. (ISC)248652 Norton 313b 
T. purpureum Loisel. (ISC)262462 H. B. Weyland 1252 
T. reflexum L. (ISC)218690 
T. repens L. (ISC)254423 N. C. Henderson 65-120 
T. resupinatum L. (ISC)230075 D. Isely 7658 
T. retusum (ISC)265294 H. B. Weyland 1329 
T. rubens L. (ISC)123831 Schwader s. n. 
T. rueppelianum Fresen (ISC)262446 H. B. Weyland 1229 
T. rydbergii Greene (ISC)241332 C. P. Smith 1880 
T. saxatile Ail. (ISC)90818 Baenitz s. n. 
T. s cab rum L. (ISC)121855 J, Bail s. n. 
T. scutatum Boiss. (ISC)241333 P. B. Kennedy 128793 
T. semipilosum Fresen (ISC)265291 H. B. Weyland 1333 
T. simense Fresen (MO)1720222 Geesterianus 6337 
T. spadiceum L. (ISC)185526 M. P. Somes 167 
T. speciosum Willd. (MO)1863097 
T. spumosum L. (ISC)262471 H. B. Weyland 1265 
T. squarrosum L. (ISC)262479 H. B. Weyland 1273 
T. stellatum L. (ISC)40922 R. Neyra s. n. 
T. stenophyllum Nutt. (ISC) H. B. Weyland 1304 
T. stoloniferum Muhl, (ISC)90816 C. G. Llody s. n. 
T. striatum L. (ISC)239204 R. Stratton 7169 
T. subterraneum L. (ISC)254183 C. R. Gunn 2747 
T. suffocatum L. (ISC)258179 Norton 4361 
T. supinum Savi (ISC)90814 H. H. Babcock s. n. 
T. tembense Fresen (MO)1617082 P. A. Borini s. n. 
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Trifolium tembense Fresen (ISC)265313 
T. thalii Vill. (ISC)90813 
T. thalii Vill. (MO)1862167 
T. tomentosum L. (ISC)121851 
T. tridentatum Lindl. (ISC)265308 
T. tridentatum Lindl. (ISC)218375 
T. tumens Stev. (MO)1618468 
T. ukingense Harms (MO)1700356 
T. usambarense Taub. (MO)1608596 
T. variegatum Nutt. (ISC)254433 
T. virginicum Small (ISC)161442 
T. wormskjoldii Lehm. (ISC)254488 
T. xerocephalum Fenzl, (ISC)121906 
T. xerocephalum Fenzl. (ISC)265309 
Trigonella anguina Delile (ISC)262482 
T. arabica Delile (ISC)292502 
T. arcuata G. A. Mey. (ISC)262486 
T, azurea C. A. Mey. (MO)1856127 
T. balansae Boiss. & Reut. (ISC)262474 
T. brachycarpa Moris (ISC)265334 
T. brachyodon Greene (M0)41268 
T. caelesyriaca Boiss. (ISC)262463 
T. caerulea Ser. (ISC)262460 
T. caerulescens Halacsy 
T. corniculata L. (ISC)265320 
T. corniculata L. (ISC)31108 
T. crassipes Boiss. (MO)21398 
T. elatior Sibth. & Sm. (MO)1856136 
T. foenum-graecum L. (ISC)224708 
T. gladiata Stev. (ISC)265331 
T. grandiflora Bge. (MO)1124665 
T. kotchyi Fenzl. (ISC)265333 
T. monantha C. A. Mey. (ISC)265327 
T. monspeliaca L. (ISC)91007 
T. noeana Boiss. (ISC)265325 
T. ornithopodioides DC. (ISC)91006 
T. orthoceras Kar. & Kar. (MO)1880659 
T. pinnatifida Cav. (MO)1856159 
T, platycarpa L. (MO)1813994 
T. polycerata L. (ISC)262641 
T. popovii E. Kor. (MO)1044781 
T. rigida Boiss. & Bal. (ISC)262484 
T. sinuata Boiss. (MO)1856182 
T. spicata Sm. (ISC)121816 
T. spinosa L. (MO)1856155 
T. spurneriana Boiss. (M0)1856180 
T. stellata Forsk. (ISC)262483 
T. tianschanica Vass. (MO)1656140 
T. uncata Boiss. & Noe (ISC)262469 
T. zaprjagaevii Aphan & Gontsch (MO)1716336 
T. A-705 (ISC)265318 
H. B. Weyland 1296 
Bordera 8280 
G. Bail s. n. 
H. B. Weyland 1303 
B. Crampton 2795 
N. Lindsay 815a 
A. Stolz 2591 
G. Taylor 3259 
C. R. Gunn 2666 
R. W. Pohl 1844 
C. R. Gunn 2677 
Bourgeae s, n. 
H. B. Weyland 1302 
H. B. Weyland 1278 
H. B. Weyland 1282 
T. G. Orphanides 494 
H. B. Weyland 1257 
H. B. Weyland 1226 
B. Trask 36 
H. B. Weyland 1253 
H. B. Weyland 1245 
P. I. 314398 
H. B. Weyland 1289 
G. Engelmann s. n. 
H. B. Weyland 1246 
H. B. Weyland 1241 
H. B, Weyland 1251 
W. H. Brewer s. n. 
H. B. Weyland 1256 
E. G. Varenne s. n 
H. B. Weyland 1247 
H. B. Weyland 1280 
Balausa s. n. 
H. B. Weyland 1279 
H. B. Weyland 1263 
Aphan s. n, 
H. B. Weyland 1291 
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Vicieae 
Abrus canescens Welw. (MO)1592239 
A. fruticulosus Welw. ex W. & A. (MO)1771175 J. G. Scheepers 545 
A. precatorius L. (ISG)232901 D. Isely 7756 
A. precatorius L. (MO) Von Wedel 1410 
A. pulchellus Wall. (MO)1738482 K. 0. Darko 638 
Cicer arietinum L. (ISG)160553 G. J, Goodman 3351 
C. flexuosum Lipsky (MO)1044775 
G. macranthum M. Pop. (MO)1044869 
G. montbretii Jaub. & Spach (MO)1884254 
G. oxyodon Boiss. & Hohenack. (MO)1884275 R. F. Hohenacker s. n. 
G. pimpinellifolium Jaub. & Sp. (MO)1884253 T. G. Orphnanides 495 
G. pinnatifidum Jaub. & Sp. (MO)1121537 P. Busujan s. n. 
G. soongaricum Steph. (MO)1213686 R. Ghand 10OA 
Lathyrus angulatus L. (ISG)123351 P. Jarris s. n. 
L. annuus L. (ISC)262440 H. B. Weyland 1217 
L, aphaca L. (ISC)265321 H. B. Weyland 1287 
L. arizonicus Wats. (ISG)238975 R. K, Godfrey 64466 
L. articulatus L. (ISG)262442 H. B. Weyland 1220 
L. bijugatus White (ISC)160415 W. A. Weber 2032 
L. brachycalyx Rydb. (ISG)239679 D. Isely 8667 
L. canescens Gren. & Godr. (ISG)123009 
L, cicera L. (ISG)265339 H. B. Weyland 1218 
L. clymenum L. (ISG)262450 H. B, Weyland 1233 
L. ensifolius (Gray) L. (ISC)83189 F. Tripet s. n. 
L. eucosmos Butters & St, John (ISG)239680 Isely 8794 
L. graminifolius (Wats.) White (ISC)183502 J. G. Blumer 3447 
L. grandiflorus Sibth. (ISG)29468 Renter s. n. 
L. heterophyllus L. (ISG)90679 Kemmler s. n. 
L. hirsutus L. (ISC)236048 D. Isely 8531 
L. holochlonis (Piper) Hitchc. (ISG)213047 S. Powell s. n. 
L. inconspicuus L. (ISG)123008 
L. incurvus Willd. (ISG)187045 
L. japonicus Willd. (ISG)228029 J. W. White s, n. 
L. jepsonii Greene (ISG)151484 J. T. Howell s. n. 
L. laetiflorus Greene (ISG)170521 0. M. Olesen s. n. 
L. lanzwertii Kellog (ISG)247999 Welsh 3067 
L. latifolius L. (ISG)247995 Welsh 3097a 
L. leucanthus Rydb, (ISG)247851 D. Isely 8998 
L. littoralis Dougl, (ISG)230811 J. Dennis 2226 
L. maritimus (L.) Bigel. (ISG)231119 P. S. Jokela s. n. 
L. montanus Bernh- (ISC) Troyer s, n. 
L. montanus Bernh. (ISG)240504 Hukpe s. n. 
L. nevadensis Wats, (ISG)215094 C. L. Hitchcock 19424 
L. niger (L.) Bernh. (ISG)217512 T. Lillefosse s. n. 
L. nissolia L. (ISG)122332 Troy s. n. 
L. nissolia L. (ISG)265336 H, B. Weyland 1223 
L. ochroleucus Hook. (ISG)123007 Richter Lajos s. n. 
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Lathyrus odoratus L. (ISC)239678 D. Isely 8716 
L. pallescens C. Koch. (ISC)41230 Szepligeti s. n. 
L. palustris L. (ISC)175321 A. Hayden 3528 
L. pannonicus Garcke (ISC)123996 Ipse s. n. 
L. pauciflorus Fernald (ISC)240376 C. R. Gunn 2706 
L. polymorphus Nutt. (ISC)213975 D. Banks 56 
L. polyphyllus Nutt. (ISC)212985 S. Rich s. n. 
L. pratensis L. (ISC)218285 Patzak s. n. 
L. pseudocicera Pampan. (ISC)262441 H. B. Weyland 1219 
L. pusillus Ell. (ISC)113851 A. Ruth 380 
L. roseus Stev. (ISC)123943 Szovits s. n. 
L. sativus L. (ISC)123831 Richter s. n. 
L. sphaericus Retz. (ISC)122495 Caldesi s. n. 
L. sulphureus Brewer (ISC)169421 A. A. Heller 8826 
L. sylvestris L. (ISC)41228 Kinnman s. n. 
L. szowitzii Boiss. (ISC)265299 H. B. Weyland 1318 
L. tingitanus L. (ISC)204442 I. E. Melhus s. n. 
L. tuberosus L. (ISC)225637 F. Bloemsma s. n. 
L. venosus Muhl. (ISC)81911 
L. vernus (L.) Bernh. (ISC)186404 S. K. Selland s. n. 
L. versicolor Gmel. (ISC)42306 Richter s. n. 
L. vestitus Nutt. (ISC)247991 D. Isely 9573 
Lens culinaris Med. (MO)863524 
L. esculents Moench. (MO)764216 
L. esculenta Moench. (ISC)234365 D. Isely 7951 
L. lenticula Alef. (MO)1885846 
L. nigricans Godr. (MO)1885845 
L. orientale (Boiss.) M. Pop. (MO)1044839 Popov 275b 
Pisum abyssinicum A. Br. (MO)1886570 
P. humile Boiss. (MO)1720721 J. r'Angelis 544 
P. sativum L. (ISC) H. n. Weyland 296 
Vicia americana Huhl. & Willd. (ISC)240485 C. R. Gunn 2848 
V. angustifolia Clos. (ISC)265338 H. B. Weyland 1221 
V. argentea Lap. (ISC)42319 
V. articulata Hornem. (ISC) 
V. benghalensis L. (ISC) 
V. biebersteinii Besser. (ISC)228034 J. Marton 3025 
V. bithynica L. (ISC)228030 J. W. White s. n. 
V. californica Greene (ISC)239827 
V. cassubica L. (ISC)217510 T. Ruud s. n. 
V. disperma DC. (ISC)262455 H. B. Weyland 1238 
V. dumetorum L. (ISC)86031 Alban Voigt s. n. 
V. dumetorum L. (ISC)90994 Kemmler 1975 
V. ervilia Willd. (ISC)265328 H. B. Weyland 1250 
V. faba L. (ISC)78151 C. 0. Levine s. n. 
V. faba L, (ISC)245592 S. L. Welsh 3622 
V. floridana S. Wats. (ISC)245642 R. K. Godfrey 65706 
V. gerardii Vill. (ISC)90992 Bordere s. n. 
V. globosa Retz. (ISC)262451 H. B. Weyland 1234 






Vicia grandiflora Scop. 
V. grandiflora Scop. 
V. hirsuta (L.) S. F. 
V. hirsuta (L.) S. F. 
V. lathyroides L. 
V. leavenworthii T. & 
V. ludoviciana T. & G. 
V. lutea L. 
V. mexicana Hems1. 
V. nana Vog. 
V. narbonensis L. 
V. narbonensis L 
(Jacq.) F. J. 
V. obscura Vog. 
V. ocalensis Godfr. & Krai. 
V. ochroleuca Tenore 
V. onobrychoides L. 
V. oroboides Wulf. 
V. piriformis L. 
V. preregrina L. 
V. pseudorobus L. 
V. pusillus Ell. 
V. pyrenaica Pourr. 
V. sativa L. 
V. sparsifolia Nutt. 
V. tenuifolia Roth. 
V. tetrasperma Moench. 
V. truncatula Fisch. 





























H. B. Weyland 1295 
D. Isely 7702 
H. B. Weyland 1262 
W. F. Mahler 3272 
J. W. Thieret s. n. 
Durer s. n. 
C. G. Pringle 6786 
Rosengurtt B-4075 
E. Haussen s. n. 
H. B. Weyland 1294 
R. K. Godfrey 5537 
J. Ball s. n. 
Sennen s. n. 
Sabransky s. n. 
T. Ruud s. n. 
F. Karo s. n. 
S. M. Tracy 7727 
Schlumberger s. n. 
C. R. Gunn 2645 
E. H. Moss 3065 
F. Schultz s. n. 
H. B. Weyland 1249 
A. H. Brotherus s. 




Cytisus decumbens Walp. 
C. X praecox 
Genista tinctoria L. 
Lespedeza cuneata (Dumont) G. Don 
L. cyrtobotrya Miq. 
L. repens (L.) Bart. 
L. stipulacea Maxim. 
L. striata (Thunb.) H. & A. 
L. stuvei Nutt. 
Medicago coronata Dear. 
M. hemicycla Grossheim 
M. intestexta Mill. 
M. murex Willd. 
M. praecox DC. 
M. rigidula Boiss. 
M. rugosa Desr. 
Melilotus albus Desr. 
M. neapolitanus Ten. 
M. officinalis (L.) Desr. 
M. segetalis (Brot.) Ser. 
Ononis adenotricha Boiss. 
0. alopecuroides L. 
0. broteriana DC. 
0. mitissima L. 
0. natrix L. 
0. ornithopodioides L. 
0. reclinata L. 
0. serrata Forsk. 
0. speciosa Lag. 
0. viscosa L. 
Parochetus communis 
Buch.-Ham. ex Don 
Trifolium alpestre L. 
T. aureum L. 
T. balansae Boiss. 
T. desvauxii Boiss. & Gl. 
T. diffusum Ehrh. 
T. elongatum Willd. 
T. fragiferum L. 
T. medium L. 
T. michelianum Savi 
T. pallidum Waldst. & Kit. 
T. patens Schreb. 
T. physodes Stev. ex Bieb. 
T. pilulare Boiss. 
T. rueppelianum Fresen 
T. semipilosum Fresen 
T. spumosum L. 
T. squarrosum L. 
T. stenophyllum Nutt. 
T. tembense Fresen 
T. tridentatum Lindl. 
T. tumens Stev. 
T. usambarense Taub. 
T. xerocephalum Fenzl. 
Trigonella anguina Delile. 
T. arcuata C. A. Mey 
T. balansae Boiss. & Reut. 
